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BUREAU COUNTY 
KNOWS HOW 


Few counties in the United States 
can boast a finer system of dirt and 
gravel roads than Bureau County, 
Illinois. Of 230 miles planned, 75 
miles of highway have been built 
since March, 1921, and 400 miles 
are under constant patrol mainte- 
nance. Their fleet of ‘“‘Caterpil- 
lar’’* Tractors provide the utmost 
in power and economical perform- 
ance for clearing the right of way, 
pulling heavy graders, scarifiers, 
and levelers, and hauling mate- 
rials. County Highway Superin- 
tendent C. L. Melcher says, “Iam 
convinced that the most valuable 
machine on any road-making pro- 
ject is a “Caterpillar.”* There is 
a vital story for public officials and 
road contractors in our booklet, 
“The Nation’s Road-Maker.” Send 
for a copy! 
THE HOLT MFG. COMPANY, Inc. 
PEORIA, ILLINOIS 


Eastern Division: 50 Church St., New York 
Holt Company of Texas, Dallas, Texas. 
Kansas City Branch: 2045-47 Main St., Kansas City, Mo. 


Branches and Service stations all over the world 


CATERPILLAR 
HOLT 


PEORIA, ILL 
STOCKTON, CALIF. 


*There is but one “CATERPILLAR”’—Holt builds it 
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SPRINGFIELD 
PAVING BRICK 


ARE 
WIDELY 
USED 


Springfield Paving Brick 
Company 
SPRINGFIELD, ILLINOIS. 











Special Article Service 


“If you don’t see what 
you want, ask for it.” 


Thus the merchant to his customers; and 
thus, also, the editor to his readers. 


Readers are invited to write the editor re- 
questing that articles be published on sub- 
jects in which they are individually inter- 
ested. 


It is quite likely that each reader, while 
finding the magazine interesting as a whole, 
sometimes looks in vain for an article on 
some one subject of great and immediate 
interest to him. We can obtain and pub- 
lish that article as easily as any other. 


It is probable that articles so produced will 
be of value to others than the ones request- 
ing their publication, 


Tell us about it and we will do the rest. 


Municipal and County Engineering 
702 Wulsin Building INDIANAPOLIS, IND. 
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Baltimore Street, the main 
thoroughfare in Baltimore, 
paved in 1914 with TEXACO 
Sheet Asphalt. Photo taken 
August, 1921. 


Baltimore this month acts as 
host to the members of the 
American Society for Municipal 
Improvements. 


Suitable, indeed, is Baltimore 
as a meeting place for such a 
body of experts, for no other 
American city has accomplished 
more in harbor expansion, in- 
dustrial and commercial growth, 
park and residential devel- 
opment, and general municipal 
improvements. 


MUNICIPAL AND COUNTY ENGINEERING 


LTIMORE 





Eutaw Street, in Baltimore’s 
shopping district, paved in 
1912 with TEXACO Sheet As- 
shalt. Photo taken August, 
1921. 


As Baltimore proudly receives 
the A. S. M. I., so The Texas 
Company in the same spirit wel- 
comes the opportunity of show- 
ing America’s leading engineers 
the excellent TEXACO Asphalt 
pavementsin Baltimore, of which 
pavements R. Keith Compton, 
President of the A.S. M. 1. and 
engineer of the city’s paving 
commission, writes: 


‘*The present condition of all 
TEXACO streets is excellent.” 





The Texas Company 


Asphalt Sales Dept., 17 Battery Pl., New York City 





§ — York Jacksonville Chicago Houston 
: hiladelphia Atlanta Cleveland Des Moines 
Richmond New Orleans Oklahoma City Minneapolis 
Boston Memphis Kansas City Wichita 
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_ Signs of Peace and Prosperity in Old Mexico © 














To be used successfully in the 
out-of-the-way corners of the 
world, road building equipment 
must be absolutely dependable; 
first, last and all the time. 


Trainload of Austin Motor Rollers and Road Machinery sold to the Mexican Government 


Austin-Western machinery can 
be found in most of these cor- 
ners, giving the same lasting ser- 
vice and satisfaction that distin- 
guish it at home. 


The Austin-Western Road Machinery Co. 


CHICAGO, ILLINOIS. 
Branches in Twenty-two Cities. 











Aimacoa> ALLIED MAC! 
11 Coamoans 60, ew 


COMPANY OF AMERICA 


Voun,. WGA. Cages Acmaces Hew Yoon 


TAPORT DEPARTMENT 











Littleford 






STYLE No. 69. 
Plain and Roller Bearing 460 E. Pearl Street 





Tar and Asphalt Heaters 


are Better—Much Better 


Made in Various Styles of Different Capacities 


Send for Descriptive Literature 





Complete Equipment for Paving Contractors and Municipalities. 
Pouring Pots and Asphalt Paving Tools. Tool Heaters. 
Also the Andresen Road Repair Outfit. 


LITTLEFORD BROS. 


CINCINNATI, OHIO 





an asphalt plant. 


702 Wulsin Building 











ASPHALT PLANT FOR SALE 


For Sale at an attractive price, an Iroquois 2-unit portable as- 
phalt plant; 3,000-gallon steam heated kettle; rated capacity, 
800 yards, but has done 1,000 yards per day. Practically new; 
has done only one job of about 40,000 yards. The price should 
be very attractive to any contractor or city in the market for 


Address Box M—Municipal and County Engineering 


Indianapolis, Indiana 
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A Real Test of Kentucky Rock Asphalt 


When the Nelson Avenue Experimental Road at Columbus, Ohio, was constructed in 
1909, a small quantity of Kentucky Rock Asphalt was left along the roadside. There, in its 
loose state, this material was subject to the action of the weather and decaying vegetation. 


Every engineer knows that absolute disuse is the most severe test of asphalt. It will 
retain its life much longer under the action of traffic. 


Yet, in August, 1921, twelve years after it had been dumped along the road, this Kentucky 
Rock Asphalt was used in making a patch on the adjacent surface, as shown in illustration. 


Akt SOO Kentucky Rock Aspbalt is a natural as- 
Fe et phalt mix, which does not lose its life. Itcan 
be stored in the open for an indefinite time 

without injury from rain, snow or frost. 


Kentucky Rock Asphalt does not crack, 
roll, buckle or bleed. Cut the road surface 
today and tomorrow it will be healed under 
the traffic. This means a perfect water-proof 
cover for the road base, so essential to the 
life of the highway. 





Let our engineering department help you 
solve your construction and maintenance 
problems. Write for Booklet E. 


KENTUCKY ROCK ASPHALT COMPANY 
INCORPORATED 
711-718 Marion E. Taylor Bidg. 
LOUISVILLE, KY. 











Old material from road side was placed in a - 
hole dug in the asphalt surface of the road. 
The Kentucky Rock Asphalt was then 
tamped with the foot. 


— 
2” w 





« 
‘ 





The old asphalt bonded with the surface, 
making a perfect patch. 
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Concrete Roads 
must be 


“PIONEER” reinforced | 


It is demonstrated beyond doubt that 





eno. | 





to make concrete roads proof against 
FILLER ASPHALT heavy motor traffic, weather and time 
The original blown oil filler with a fwenty-five- a fabric of steel must be incorporated 
year successful record. You can’t get a better in the concrete. 
asphalt filler than ‘‘PIONEER,”’ regardless of Several great States have so ruled. 


price. It makes the ideal brick pavement. 


OUR POLICY: ‘‘A personal interest in every American Steel and Wire 


order; an earnest endeavor to please. 
Company’s 


“PIONEER” Concrete 


Reinforcement 











EMULSION 
A new, rubber-like, surface dressing for con- Fulfills every engineering requirement. | 
crete roads and pavements. Thinned with water aia 
it makes an ideal dust Jayer for gravel and stone Send for our book on road building. | 
roads. A product that will interest every en- 
0 CHICAGO 
gineer and contractor. NEW YORK 
THE PIONEER ASPHALT CO. pl age 
LAWRENCEVILLE, ILL. DENVER 
No tar adulterant in ° ° ee 
this oil—that’s why Liquid Soaps _ Disinfectants i 
wood blocks treated with : ’ ; % 
it won’t bulge or bleed Sanitary Supplies i 


of the BETTER kind 








Integrity Chemical Co. 
6808 South Winchester Avenue 


REPUBLIC CREOSOTING COMPANY, Indianapolis, Ind. CHICAGO, ILL. 


Plants: Indianapolis Minneapolis Mobile Seattle Norfolk 














MURPHYSBORO PAVING BRICK COMPANY 
Equal to “EGYPTIAN” BLOCK Surpassed 


the Best by None 
MURPHYSBORO, ILLS. 
PROMPT DELIVERIES. LET US QUOTE YOU PRICES. 











































UVALDE 


cance, | | A te tee | | 


594 EAST MAIN ST. 
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Motor Trucks as Operated in Municipal and County Service 
and in Highway Transportation 




















FLEET OF 9 SPECIAL KISSEL ROAD-BUILDERS5 TRUCKS EMPLOYED BY 
PEPPARD, BURRILL & CONNELL, ON JOHNSON CREEK, WIS., ROAD CON- 
TRACT. 








10 MUNICIPAL AND COUNTY ENGINEERING 


Vol. LXI, No. 4 





Motor Truck Operation and Accounting— 74 





MOTORIZED REFUSE COLLECTION 
AT PEORIA, ILL. 


By E. EB. Pierson, Bloomington, II. 

By the utilization of a system of motor 
trucks and trailers the operating expenses 
of the Peoria, Illinois, garbage depart- 
ment have been greatly reduced, while ef- 
ficiency has been promoted. 

Perhaps the most perplexing problem 
that confronts the American city of any 
size is the disposition of the municipal 
waste. Refuse from the kitchen, ashes 
from the stove and furnace, paper, etc., 
accumulate and must be disposed of. Each 
city, in most instances, experiments in a 
number of varying directions and widely 
divergent methods in the hope of keeping 
the expense to the lowest possible point 
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The expenses of the garbage department 
have been vastly curtailed since trucks 
and trailers were adopted, while com- 
plaints from the public have been greatly 
reduced. The present method of garbage 
disposal is the most satisfactory and most 
efficient in the history of the city. 





TWO TON TRUCK SAVES $4,000 
PER YEAR ON ASH COLLEC- 
| TION WORK 


By Charles BE. Firth, Box 27, Crum Lynne, Pa. 

The dependability of my 2-ton Acme 
truck is shown by the fact that it has 
never been laid up for a day. Since Octo- 
ber, 1920, it has been operating chiefly on 
esh collection work for the city of Ches- 








TRUCK AND TRAILER TRAIN HAULING MUNICIPAL REFUSE IN PEORIA, ILL. 


and, at the same time, safeguarding the 
public health and eliminating complaints 
from householders, business institutions, 
ete. 

The Peoria system saves much lost mo- 
tion by the use of heavy trucks and a long 
string of trailers coupled together. 
Smaller trucks bring in one trailer to the 
headquarters of the garbage department, 
one truck and trailer being assigned to 
each district. Heavier trucks then haul 
four to six of the loaded trailers to the 
city dump, low places which are to be 
filled with the refuse, or to the yards of 
stockmen who feed the edible portion of 
the garbage to hogs. 


ter, Pa. This work is done under con- 
tracts secured in competitive bidding. As 
the bids must be figured on a very close 
margin of profit, a dependable truck is 
essential. 

The truck has been running on this 
work 5 days a week. In the morning it 
makes a 2-mile run to Chester, starting in 
on its ash collection work as soon as it 
reaches the city. The truck operates with 
2 helpers, who go along beside it, picking 
up the boxes and baskets of ashes and 
dumping them into the truck. We always 
try to get the main streets cleaned be- 
fore the big business rush commences, in 
order to avoid congestion caused by park- 
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A Special Mack 
Road Building Truck 


_ piece of modern road-building equip- 
ment is designed primarily to make pos- 
sible the rapid handling of materials. This 
phase of present-day highway construction 
can be and often is the deciding factor in the 
matter of profits. 


This Mack Road Building Truck is adapted to 
carry dry aggregate in batches from the central 
storage plant to the mixer on the road. It can 
be used equally as well in transporting wet 
mix from the central mixing plant to the job. 












Detailed description and specifications of the Mack Road 
Building Truck will be sent you gladly upon request. 
Address Room 2007. 


INTERNATIONAL MOTOR COMPANY 
25 Broadway, New York 


PERFORMANCE COUNTS 
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ing passenger cars in the downtown dis- 
trict. 

As a rule the truck covers 3 or 4 blocks 
to get a load. As soon as it has about 4 
cu. yds. of ashes it starts on its trip to the 
dump. This trip may vary in length from 
3 blocks to 2 miles each way. Since the 
truck has a dump body, it takes only a 
moment to unload, when it starts back for 
the next load. 

The truck has been averaging between 
12 and 15 trips to the dump a day. Then 
at the end of the day it has the run back 
to Crum Lynne. On some days the truck 
ends up about 4 miles from the garage. 
It averages 40 miles a day; and in spite 
of a great deal of running at low speed, 
and the power required to operate the 
dump, it gets 5.7 miles to a gallon of gas- 
oline. 

Once a month the truck makes a trip 
to Philadelphia to bring back a load of 
feed. Occasionally it is hired out to do 
general hauling for other people. There 
are usually odd jobs to be had for a dump 
truck. 

So far repairs have cost only $50.10 for 
a frozen radiator and a snapped spring, 
so $150 a year will be ample to cover this 
item. My time is occupied in handling 
the Acme truck, another 2-tonner and 16 
horses, so $500 a year of my salary must 
be charged against the Acme. There is 
no charge for garage, because I keep the 
truck in a building of my own that would 
not be used for any other purpose. The 
cost also includes the wages of a driver 
at $5.a day and 2 helpers at $4 a day. 

Figuring these costs on. the National 
Standard Truck Cost System, the 2-ton 
Acme costs $22.17 a day, 55.42 cts. per 
mile, 41.07 cts. per cu. yd. and 27.71 cts. 
per cu. yd. mile. 

I have operated horses for 25 years, and 
motor trucks for 3 years, and I know how 
they compare on every kind of work I do. 
On ash collection work it would take 3 
teams to do the work of the 2-ton Acme. 
Each team would need one helper and 
would cost about $13 a day. The 3 teams 
would, therefore, cost $39 a day, or $16.83 
more than the truck. Figuring that the 
truck operates 5 days a week, this means 
a saving of $4,375.80 a year. 

Then, too, the horses would not be as 
dependable, because in hot weather they 
are often overcome by the heat, while in 
cold weather they slip and slide and often 
injure themselves. I have always found 
it hard to get their shoes sharpened in 
winter, because the minute there is ice on 
the ground there is a long line of horses 
waiting at the blacksmith shop. 
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The excellent care given the truck has 
been repaid by a low repair cost, and the 
fact that it has never been laid up for a 
day. This is remarkable, because the 
roads near the dumps are extremely 
rough, and the truck has to back over 
glass, tin cans, etc., whenever it dumps 
a load. In the winter.the motor never 
stops running. 

So far I have been able to keep the 
same driver on the Acme all the time. He 
is a good man, who looks over the truck 
regularly, and takes excellent care of it. 
When anything does go wrong, requiring 
expert attention, we get very prompt serv- 
ice from the Philadelphia dealer. 

I have found that it pays to treat my 
drivers well and keep them interested in 
their job. If they work hard and get 
through early in the afternoon I always 
let them off for the day. This helps to 
keep, them feeling more willing to work 
overtime when necessary. 

The cost data follow: 


COST DATA ON PERFORMANCE OF 2- 
TON ACME TRUCK IN ASH COL- 
LECTION WORK 





AVERAGE COST 
Cost per Day (Including Driver 


—& 9 > Pear 22.1682 
oe 2) eae 5542 
Total Cost for Period. ....ccccces $2593.68 

OPERATION 
ee err 117 
EEE éewenewiinsis aewaoae 4680 
cae sawn eb eam cee 40 
Miles per Gallon of Gas.......... 5.7 
Miles per Gallon of Oil........... 160 

ITEMIZED COST 
Driver and Helper Cost per Day 

(Included Above) ......ceceee- $ 13.00 
Depreciation per Mile.......seee. $ 0547 
Maintenance and Repair, Actual, 

ME. ten chvonwnen canned ee uweees $ 50.10 
Maintenance and Repair, Actual, 

DO ME atvkenccsacedeniweneae $ -0107 
Maintenance and Repair, Esti- 

E, DO Bes os + 000 cc0seeoke 3 .0144 
Tire Cost, Estimated, per Mile.... -0236 





TRANSPORTATION EQUALITY AS 
VIEWED BY RAIL AND 
TRUCK MEN 


To the Editor: 


In the June, 1921, issue of MUNICIPAL 
AND COUNTY ENGINEERING I noticed an ar- 
ticle written on Transportation Equality 
by Mr. M. L. Pulcher, Vice President and 
General Manager, Federal Motor Truck 
Co., Detroit, Michigan, in which he refers 
to the following: 

“Many states are proposing legislation 
to limit the load that can be carried by 
a motor truck, to such a degree that thou- 
sands of firms, now owning heavy duty 
equipment, will be forced out of business 
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Pierce-Arrows cost 
Do you think that Pierce-Arrows are 
high-priced? Do you think that they 
cost more than other trucks? 


You'll be amazed to know they cost no 
more than any good truck. With stand- 
ard equipment added to the chassis price, 
they often cost less. 


With the finest tool equipment and a model 
factory for rapid production, no well-made 
truck could be laid down for less. Com- 
pare our prices with any well-made truck. 


1etce © 


CHASSIS PRICES 
2-ton $3200 
3%-ton 4350 
5-ton 4850 

All Prices F.O.B. Buffalo 








THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N. Y. 
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and the capital invested in their trucks 
will be almost a total loss; also State and 
National taxation of motor trucks and pas- 
senger cars is being carried to an unrea- 
sonable point.” He further speaks of “the 
old fable of killing the goose that laid the 
golden eggs, as being forgotten, for the mo- 
tor trucks are one of the greatest aids 
to commerce that we have today.” 


Mr. Pulcher has not considered the ini- 
tial form of transportation which built up 
our country by spending enormous sums 
of money—coming direct out of the pock- 
ets of the men who had faith in develop- 
ing the resources of our Western country. 
Those men did not have federal aid, state, 
county or private subscriptions to assist 
them in building up their roadbed to do 
business on. I wonder if he has ever 
thought for one minute what would be 
the condition of rail transportation if the 
right-of-way, roadbed and track were fur- 
nished our steam and electric roads free 
of charge, so all that would be necessary 
for them to buy would be the rolling 
stock? 

It makes no difference how the money 
is acquired to build the hard surface 
roads, it is invested capital and is entitled 
to earn at least a reasonable return on 
the money, together with a certain sum 
set aside for depreciation. These items of 
expense should be borne by the men or 
firms that use the roads in a commercial 
way. The farmer is entitled to a good 
road free from any other expense except 
taxes, to deliver his product to the mar- 
ket; the same should apply to the pleas- 
ure rider or the business man. When 
roads are used by taxies, jitneys or com- 
mercial trucks, in competition with the 
pioneer builder of transportation facili- 
ties, is when the old fable of killing the 
goose that laid the golden egg comes in. 
Right wrongs no man, we need every 
means of transportation, there is room 
for them all. Every line of business 
should stand on its own merits, furnish 
its own capital to do business on, or at 
least be willing to pay a reasonable 
amount for the use of the money and bear 
their portion toward the upkeep. 

Today the automobile and truck hold a 
free hand. The enormous amount of cap- 
ital and material used in automobile man- 
ufacturing has been a very attractive busi- 
ness, both to the commercial interest and 
the producer of raw material. The auto- 
mobile craze has been the means of many 
a man mortgaging his home, eventually 
losing all of his savings for years, to buy 
an automobile, for pleasure, having no 
other use for a machine. It has been only 
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a few years since capital had labor down 
to a place where they merely existed, but 
today labor has capital in a much worse 
position. Every laboring man is entitled 
to his hire, but the employer is entitled 
to an honest day’s work. Production is 
what this country needs more than any- 
thing else. A laborer that is interested 
in his home is invariably a good em- 
ployee, but one not interested in his home 
usually does just as little as he can to 
get by on. When good sound business 
judgment governs this country again there 
will be plenty of work and business for 
everyone. An equitable basis is sure to 
bring quicker and better results. 
Very truly yours, 


E. J. PRATT, General Manager, 
The Southwest Missouri Railroad Co., 
Webb City, Mo., July 5, 1921. 


(The foregoing discussion by Mr. Pratt 
was brought to the attention of Mr. 
Pulcher, who has written the following re- 
ply.—Editor.) 


To the Editor: 


“Transportation Equality” evidently 
does not mean the same to all of your 
readers. It is, perhaps, only natural that 
our conclusions in this regard should be 
somewhat colored by our viewpoint. 

Mr. E. J. Pratt, General Manager of 
the Missouri & Southeastern Railway, 
makes several statements in his letter in 
reply to our first “Transportation Equal- 
ity” plea, which indicates that he believes 
motor trucks have a pretty easy time of 
it against the tribulations and vicissi- 
tudes of the railroad. 

Well, as a truck manufacturer, we seek 
no quarrel with any railway or railway 
official. We acknowledge the great work 
of development accomplished by the rail- 
roads in the past 60 years. We deplore 
the period of stifling of, and legislating 
against, the railroads merely because 
they were public service corporations and 
seemingly legitimate prey of lawmakers. 

In our article we were merely enter- 
ing a plea for equality and fairness for 
all forms of transportation, and empha- 
sizing the reasons why the motor truck 


should not be discriminated against in 


unreasonable laws or unjust taxes. You 
will doubtless remember we said: 

“There are five main means of trans- 
portation today—steam, electric railways, 
inland waterways, motor vehicles and 
horses. 

“Each one is particularly suited to cer- 
tain kinds of transportation, and should 
be allowed to do that haulage for which 
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KISSEL Road Engineering 


> Service 


\ Kissel Special Road-builder’s truck. Hydraulic 

\ dump body of three batches of one yard each— 
) designed, geared and powered for the flexibility, 
| proper speed and dependable service necessary 


to meet contractors’ requirements. 








Kissel Special Road-builder’s truck ready to back 
into Kissel combination hopper that dumps three 
batches of correct- 
ly measured sand 
and gravel by one 
trip of a lever in 
less than three sec- 
onds. 





oe el ya 


Cxinnt Special Road- builder’s truck on specially 
designed turntable—being completely turned 
around by one man in less than ten econds, pre- 
paratory to backing up to mixer. 


The Kissel Road-Division Engineers and System- 
atizes Road Building along Proven In- 
creased Efficiency Lines 





| ewe Engineers have proven 
that the motor truck is the most 
efficient way to transport material if 
properly designed and equipped. 
In addition, the proper facilities for 
loading trucks must be provided as 
well as for measuring material and 
handling the truck before it reaches 
the mixer. 


We have gone into this work extensively 


=nd have proven that merely designing the 
proper trucks to haul material is only part 
of this work—and that it is just as import- 
ant to figure out what is needed to make 
the trucks efficient to do hauling at the 
lowest possible cost. 


To that end our engineers have perfected 
these methods and equipment and are 
handling the work in the most efficient 
manner, second to none, as leading road- 
builders and contractors in different states 
will testify. 


We have in preparation engineering data from different Kissel equipped road- 
building jobs showing actual cost per batch on various length and graded 
hauls. Also letters from prominent contractors stating how Kissel trucks and 
equipment have increased their road-building efficiency. To reputable con- 
tractors and road-builders we will be glad to forward this material. Ask for 
illustrated story of the Johnson Creek road contract. 


KISSEL MOTOR CAR CO., Hartford, Wis., U.S.A. 





In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 
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it is fitted, with the least hindrance. 
They all serve the public, which in the 
end is the Government. There should be 
no discrimination against any one of 
them as opposed to the other.” 

That is our stand in this matter. We 
firmly believe there is room and need for 
all the forms of transportation, and we 
believe each one should help to pay its 
just cost of Government expense. 


Railway Subsidies 


We do not exactly agree with Mr. Pratt 
regarding the lack of assistance given to 
the railways in the pioneer days. Itisa 
well known fact the Union Pacific and 
other great systems in this country re- 
ceived bonuses in lands, and even money, 
for the laying of their rail lines across 
the country. The above mentioned road 
received every other quarter section of 
land along miles and miles of its right 
of way. In Canada, the Canadian Pacific 
Railroad stock has long sold around $200 
per share, not entirely because of the 
value of the road, but also on account of 
the rich land grants made them in the 
early days by the Canadian Government, 
Many smaller roads have had direct as- 
sistance, one case in mind being one rail- 
road in Michigan. The builders were 
given a bonus by nearly every city 
through which they planned their road. 
The company, or its promotors, then 
turned around and sold bonds for the 
construction of the road and pocketed the 
bonuses, which act we are not condemn- 
ing or praising. 

Further, hundreds of electric roads, the 
country over, have been given right of 
way and bonuses by city, town and coun- 
ty without end to place their lines as 
feeders to the cities and haulers for the 
country. The line from South Bend, In- 
diana, to Benton Harbor, Michigan, 
through the fruit belt, was built out of 
donations of right of way and property 
and tax adjustments. 

So it is an established fact that the 
rail lines have had much Federal, state, 
city, town and county aid, and private 
subscriptions as well, to help them in 
their early days, and to tide them over 
the promotional periods. 

We have recalled these facts, not to 
disparage or detract from anything the 
railway men, pioneer or modern, have 
done. We would but laud their success in 
the development of the natural resources 
of the United States. However, Mr. 


Pratt has drawn so fine a picture of the 
railroad beginnings that he has left out 
a considerable part of the background. 
The railways were an economic blessing 
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to the public, and that public gave lib- 
erally from its money and resources to 
help the railroads, which was eminently 
fitting and fair. 


Prohibitive Tazes 

Now Mr. Pratt seems to think that rail- 
ways (as he believes) have always paid 
all of their own way—every vehicle trav- 
eling on the highways should likewise en- 
tirely pay for and maintain the’ routes 
they use—the highways. If this is done, 
which is extremely unlikely, then the farm 
wagons, traction engines, motor vehicles 
and other forms of highway transporting 
units would immediately decrease in num- 
bers and be operated only under stern 
necessity, and the whole economic fabric 
and marketing business of the country 
would suffer. 

But Mr. Pratt would exempt the farmer 
by entitling him to a good road to de- 
liver his products over, also the pleasure 
rider and business man, at no cost but 
ordinary property taxes. He would levy 
against jitneys, taxis, or commercial ve- 
hicles, in other words all competitors of 
rail lines, for the whole cost of the high- 
ways, He forgets that the business man, 
whom he exempts with the farmer from 
paying the cost, is the very man who op- 
erates the trucks to furnish the railway 
haul, or to bring raw material and prod- 
ucts to the rail shipping point. 

Many Rail Men Appreciate Motor 

Transport 

That all railroad men do not agree 
with Mr. Pratt is evidenced by the state- 
ments of some of the biggest railway men 
in the country on the motor truck for L. 
C. L. shipments. 

Daniel Williard, President of the Balti- 
more & Ohio Railroad Co., says: 

“I think I realize properly the im- 
portance of motor truck transportation, 
and I believe it is to the best interests 
of the country as a whole that such trans- 
portation be developed along economic 
lines. : 

“I think there is a proper economic 
field for all agencies of transportation 
so far developed, and wherever it can be 
clearly shown that the motor truck can 
perform the transportation service re- 
quired at a total economic cost lower than 
the cost where the railroad is used, then 
in the public interest the motor trans- 
port system should be used. The rail- 
roads and the motor truck each have 
their own sphere of economic usefulness, 
and, in my opinion, it would be a mis- 
take for either one to extend its influ- 
ence and activities beyond the economic 
limits thus clearly established.” 
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Cc. A. Phelan, General Manager of the 
Missouri-North Arkansas Railroad Com- 
pany, says: 

“There is no question but what the 
motor truck is a great asset in the han- 
dling of freight to and from the railroads 
to the interior country, and there is an 
opportunity for considerable development 
along such lines in this country.” 

J. F. Gorman, President of the Chi- 
cago, Rock Island & Pacific Railroad 
Company, says: 

“There is no question of the value of 
motor trucks in serving rural communi- 
ties, and I think equally they can be 
used to advantage in the transfer of 
freight in the large shipping centers, re- 
placing trap cars now used for that par- 
ticular purpose, which experiment has 
been tried in at least one important city. 

“Good roads are necessary for the de- 
velopment of the motor truck transpor- 
tation, and the large sums now being ap- 
plied to this particular purpose in almost 
all parts of the United States, if expended 
at proper locations, will enable the motor 
truck to serve well many localities not 
now adequately served by the railroads.” 

Not only does the attitude of these 
railroad men toward the truck reflect the 
true status of the two forms of transpor- 
tation, but it conveys the thought that it 
is the wise thing to do to contemporize 
the two greatest transportation methods 
in the world today. 

The Trucks Are Paying, Yes Indeed 

As far as paying a share of this cost 
and maintenance of the highways, the 
trucks certainly are doing that. Last 
year the combined automotive industry 
paid $316,720,878 in taxes—and so many 
kinds of taxes, too—Federal, excise, reg- 
istration, license, motor fuel, motor 
transportation franchise tax, mileage tax, 
business taxes on manufacturer and 
dealer, horse power taxes, weight taxes, 
personal property, chauffeur, driver—al- 
most no end of taxes. Much of the mon- 
eys thus received are spent for cost and 
maintenance of the roads, which, as we 
have said before, is proper and fitting. 
But our protest, feeble that it is, is 
towards the $500 to $2,000 per vehicle 
which is being levied against some Ca- 
pacities of trucks in some states; not 
just heavy duty trucks either. In one 
state it will cost over $1,000 taxes to op- 
erate a 2-ton truck if the law is enforced. 
In many others no 5-ton truck, even ad- 
equately tired for road conservation, can 
operate without paying more tax to the 
state than the gross haulage receipts 
would amount to. 
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This legislation and taxation, we main- 
tain, is not helping solve the country’s 
transportation problem, nor settling the 
question of who should build and keep 
up the highways, nor which is the best 
way to ship goods for short or long haul, 
but the attitude of lawmakers is directly 
in opposition to the settlement of these 
matters. We do not believe that the 
great American public, which was so 
long denying to the railroads a proper 
freight rate, will permit the crippling of 
another form of transportation through 
excessive taxes. We believe that fair- 
ness and common sense will prevail in 
the end—but truck operators are suffer- 
ing now. Why not relieve this situation 
now? 

Natural Economic Selection 

And so we could go on expressing our 
own and others’ opinions regarding the 
functioning of the railway and motor 
vehicle and of the right and wrong of 
the distribution of cost and maintenance 
of highways, adequate to the demand of 
the country upon them—but it would 
avail us nothing. The economic neces- 
sity will in the end govern the situation. 
If the nation needs more motor truck 
transportation than it has ever had, then 
the trucks and the roads will be built to 
haul the goods, and if the trucks can 
most economically haul those things 
which are best suited to that form of 
transportation, or which must be trans- 
ported where the rails don’t reach, then 
where is the argument—why the discus- 
sion? As always, the old law of average 
takes its stand where none can move it. 
Business will go on and the world will 
raise, sell, trade and barter, and the re- 
sult is transportation—more and faster 
transportation. Let’s not have words 
about the means. Let’s only have to do 
with the most available and economical 
means at hand and use that as often as 
the need arises, Very truly yours, 

M. L. PULCHER, 

Vice-President and General Manager, 

Federal Motor Truck Co. 

Detroit, Mich., Aug. 11, 1921. 





MOTOR BUS SERVICE FOR CON- 
SOLIDATED RURAL SCHOOLS 


(Editor’s Note: Following is the full 
text of the report of the Committee of 
the National Highway Traffic Association 
appointed to study this subject. Ernest 
Farr, chief of the Firestone Ship by Truck 
Bureau, Akron, O., is chairman of the 
committee. Other members are: L. L. 
Driver, Director Bureau of Rural Educa- 
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tion, State Dept. of Public Instruction, 
Harrisburg, Pa.; R. P. Crawford, Assoc. 
Editor, Nebraska Farmer; and Macy 
Campbell, Head of Dept. of Rural Educa- 
tion, Iowa State Teachers’ College.) 

This report will be confined to brief 
discussions of recent progress in rural 
school consolidation, the use of the motor 
bus for the transportation of pupils and 
the development in equipment, and a 
somewhat more elaborate discussion of 
the relation between school consolidation 
and motor transportation of pupils., Sub- 
jects of local importance or which must 
be worked out as individual problems for 
each installation, such as operation de- 
tails, will not be touched on. Also the 
relation between consolidation and trans- 
portation will be developed to apply only 
to those districts in which conditions are 
unfavorable to consolidation. 

Number of Consolidated Schools 


At the beginning of 1920 there were 
about 13,000 consolidated schools in the 
country and 212,000 one-room schools, 
which should provide a field for about 
40,000 more consolidations. Exact figures 
are not available, but it is believed that 
14,000 is a conservative estimate of the 
consolidated schools now in operation and 
that there are 3,000 to 4,000 more in pros- 
pect. Pennsylvania alone is working on 
200 consolidation projects. 

Educators are becoming more intensely 
interested in consolidation. It means a 
raise in the standard of teacher, person- 
nel and pay, a subject that is being agi- 
tated throughout the country. Many in- 
stitutions of higher education, such as 
Kentucky State University and Kansas 
State Agricultural College, are including 
the subject of consolidated schools in 
their extension courses. Women’s clubs 
are interesting themselves in consolida- 
tion campaigns. The United States De- 
partment of the Interior is assisting in 
the consolidation movement and has the 
cooperation of the Department of Agri- 
culture through its county agricultural 
agents. 

Progress of Motorization 

So much for the progress of consolida- 
tion. What is of more interest at this 
time is the question of transportation. 
The following quotation is from a letter 
received from Mr. Lee L. Driver, Director, 
Bureau of Rural Education, Pennsylvania 
Department of Public Instruction: “Hun- 
dreds and thousands of places are finding 
that the motor can be run where it used 
to be thought impossible. They are also 
finding that it is cheaper when service is 
considered. Many communities have not 
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purchased horse-drawn vehicles for two 
or three years and are relying wholly 
upon the motor. In Pennsylvania more 
motors are being used than horse-drawn 
vehicles.” 

One county superintendent in Ohio re- 
ports that last year they had 20 automo- 
bile buses and this year they have 60, 
and probably will be completely motor- 
ized within a short time. Cuyahoga Coun- 
ty, Ohio, reports that no more horse- 
drawn vehicles will be purchased. Monte- 
zuma County, Kansas, expects to be com- 
pletely consolidated this year, with six 
schools, using 50 buses, serving the whole 
county. The State of Washington, in the 
northwest, reports that motor buses are 
the. principal transportation medium and 
the State of North Carolina, in the south- 
east, reports that motor buses are dis- 
placing horse-drawn vehicles. 

It will be seen that the motor bus is 
rapidly becoming the recognized transpor- 
tation medium where consolidation is in 
effect. Transportation is the most vital 
factor in rural school consolidation and, 
where consolidation is not in effect, the 
principal stumbling block in the path of 
its attainment is the question of trans- 
portation. It is for this reason that this 
report is largely devoted to a discussion 
of the importance of transportation to 
consolidation. 


Consolidation Depended on 
Transportation 


As a foundation for a case for the mo- 
tor bus it may be well to show just how 
dependent consolidation is on transporta- 
tion. The two are so closely allied it is 
impossible to discuss them separately. To 
support a consolidated school, the district 
must be large enough to furnish an ade- 
quate tax duplicate. When an area of 
that extent is included transportation 
must be provided or a large percentage 
of the children in the district cannot at- 
tend, and it is not to be expected that a 
parent will vote to tax himself to main- 
tain a school not available to his chil- 
dren. Without going into details, a com- 
pilation of several recent articles on con- 
solidation gives 56 different advantages 
the consolidated school has over the old 
rural school. Of these 56 advantages 14 
are the direct result of furnishing trans- 
portation. The balance are dependent on 
transporiation, at least to the same ex- 
tent as is consolidation, which is close 
to 100 per cent. 

The transportation of school children 
should be measured by time rather than 
distance. If a pupil be required to ride 
over one hour each way the undue fa- 
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tigue probably will reduce his general effi- 
ciency, not to mention the fact that he 
may not have sufficient time left for nec- 
essary duties on the farm. A comparison 
of horse and motor bus transportation on 
this time basis is interesting. It may be 
estimated conservatively that six miles, 
including necessary stops, is the maxi- 
mum distance for a horse-drawn vehicle 
in one hour, and that under similar con- 
ditions the motor bus will make 12 miles. 
In other words, the use of motor buses 
will quadruple the size of a district which 
may be served by a consolidated school, 
at the same time transporting the pupils 
in an equal length of time as well as in 
equal or greater comfort than if they rode 
in horse-drawn vehicles. 

Returning briefly to the 56 advantages 
previously mentioned, 21 are directly de- 
pendent on the increased size and equip- 
ment of the school and 12 on the increase 
in number of pupils. Therefore, by multi- 
plying the possible area by four the motor 
bus not only enhances the efficiency of the 
majority of consolidated schools but en- 
ables their establishment in districts 
where the area practical for horse-drawn 
vehicles can not produce the necessary 
taxes to support the school and pupils 
to patronize it. 


As an example, take the State of North 
Dakota. It may be assumed that a maxi- 
mum travel distance of six miles is a 
maximum air line distance of three miles 
from the school, since as a rule the roads 
follow section lines and more or less doub- 
ling along the routes is necessary. This 
makes the maximum area of a consoli- 
dated district a circle of three miles ra- 
dius, or about 2814 square miles. Now 
the average assessed value of land in 
North Dakota is $3,750 per square mile or 
$106,000 in a district of 2814 square miles. 
This means one of two things if horse- 
drawn vehicles must be relied on: an 
open country consolidation which does 
not have the tax duplicate of a town or 
city to support it cannot exist, except as 
an incompletely equipped plant, little su- 
perior to the one-room school, or the dis- 
trict must be extended so that many of 
the pupils spend three to five hours a day 
traveling to and from school. 


Other considerations are density of pop- 
ulation and topography. On the average, 
in North Dakota, there would be only 
about 62 school children in a district of 
281%4 square miles of area. In the val- 
leys of the eastern mountains and the 
canyons of the western, topography fre- 
quently makes consolidation impossible 
unless motor buses are used. Conse- 
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quently it would seem that consolidation 
is absolutely dependent on motor bus 
transportation where average land value 
is low, where population is scattered or 
where topography necessitates a long, nar- 
row district. 


Cost of Motor and Horse Transportation 

Enlarging a district increases the aver- 
age transportation distance per child per 
day, so it may be well to compare in a 
general way the cost of motor bus and 
horse transportation. A compilation of 
the records of various schools represent- 
ing all sections of the country shows an 
average transportation cost of 1.8 cts. per 
child mile by motor bus and 3.0 cts. by 
horse hack. Still assuming that the bus 
is capable of double the time mileage pos- 
sible by horse, and assuming districts of 
a maximum size of one transportation 
hour, the cost of transporting the aver- 
age pupil will be 20 per cent greater by 
bus than by horse hack. Transportation 
cost amounts to about 10 to 15 per cent 
of the total cost of tuition. Therefore, 
under the most unfavorable circumstances 
the use of motor buses will increase the 
unit cost of tuition about 3 per cent, but 
at the same time it offers the compensa- 
ting advantage of a district of quadrupled 
area, greatly increasing the possibilities 
of economies in other directions. For 
instance, doubling the investment in the 
school plant should be more than suffi- 
cient to give equal advantages to four 
times the pupils, thus reducing the 
amount of taxes necessary to retire bonds 
by 50 per cent. 


Improvements in Buses 

Taking up the subject of bus equipment, 
many improvements have been made re- 
cently. Several manufacturers of trucks 
and bodies have given the school bus spe- 
cial attention, with the result that there 
are now on the market several standard- 
ized buses providing maximum value, 
seating capacity and comfort at minimum 
cost. While it is important that each in- 
stallation be studied as a separate prob- 
lem, the general tendencies in chassis and 
body construction should be noted. 

Where replacement equipment is being 
purchased ‘the tendency is to get away 
from the light chassis and use those of 
larger capacity, the 1-1% ton being the 
most popular. This is an important and 
an apparently well-founded development 
from the standpoint of safety as well as 
economy. 

Bodies may be divided roughly into two 
classes—the side-seater and the cross- 
seater. The side-seater gives a minimum 
of comfort and seating capacity. A recent 
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development of the side-seater has an ex- 
tra seat down the center, accommodating 
three rows of pupils lengthwise in the 
bus. This gives added seating capacity, 
but is not all that could be desired so far 
as comfort is concerned, and is rather un- 
safe unless a rear door is provided, which, 
in turn, reduces the capacity. The cross- 
seater is of two general types, one hav- 
ing individual side entrances and the 
other having an aisle down the center 
and rear and front doors. Considering 
seating capacity, comfort and safety in 
their relative importance, it is believed 
that the last mentioned type is the best 
for the average installation. 


Motor Bus Dependent on Good Roads 


The dependence of consolidated schools 
on motor transportation has been empha- 
sized. In conclusion, it should be stated 
that the motor bus is also dependent on, 
and greatly limited by, a very important 
factor. From all over the country come 
reports substantially the same as that 
contained in a recent communication from 
J. C. Nuerman, Specialist in Rural Edu- 
cation, Department of the Interior. Mr. 
Nuerman says: “Until we have a better 
system of roads and more money for roads 
I do not look to see the consolidated 
schools advance as rapidly as they will 
when the good roads problem is settled.” 





DETROIT MUNICIPAL STREET 
RAILWAYS OPERATE NEW 
TROLLEY TOWER TRUCK 


The accompanying illustration of the 
“Standard” hydraulic elevated trolley 
tower truck, now being used by the Mu- 
nicipal Street Railways Department of the 
city of Detroit, shows an unusual instal- 
lation of the tower and body arrangement. 
The tower can be elevated or lowered in 
less than a minute by moving a lever 
which is within reach of the driver’s seat. 
It is the first tower of its type built. 

A three section Trenton tower is lo- 
cated between the cab and body. The 
tower is operated by a Wood Hydraulic 
Hoist, located on two cross members in 
the center of the tower. The hydraulic 
hoist is hooked up with the hand hoist 
arrangement so that in case of emer- 
gency, or when the motor is not running, 
the tower can be raised easily by one 
man turning a crank. The tower lowers 
by gravity and the hand arrangement is 
fitted with a brake to control the down- 
ward speed of the tower. 

The enclosed cab has sliding doors and 
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is fitted with an auxiliary roof to allow 
the workmen to walk on it. A ladder 
shaped to the contour of the cab side is 
attached to provide means of getting on 
the tower platform. 

The body is equipped with four longi- 
tudinal tool boxes. The two inside tool 
boxes are full length of the body and the 
two outside ones, which are longer, strad- 
dle the tower frame. 

There are six double 8-in. hooks at- 
tached to the body posts for hanging on 
coils of rope and wire, ete. The inside 




















“STANDARD” 24%-TON HYDRAULIC ELE- 
VATED TROLLEY TOWER TRUCK. 


tool boxes will be used as seats for the 
workmen. The passageway between them 
has provisions for removable partitions 
to make four extra large compartments. 
The covers of the outside tool boxes are 
on an angle so arranged as to keep the 
contents dry in wet weather. A step and 
a hand rail at the rear end of the body 
make it easy for workmen to get tools 
and material from the inside tool boxes 
and compartments. The body can be com- 
pletely enclosed in inclement weather 
with curtains that are rolled up and at- 
tached to the top of the body. The chas- 
sis is equipped with a pintle hook and 
both front and rear tow hooks. 

The electric lighting equipment consists 
of two head lights, one tail light, two 
dash lights, one spot light and search- 
light. The searchlight is mounted on the 
top of the cab and is so arranged that it 
can be swung in any direction to illumi- 
nate the work while repairs are being 
made. 

The total height from the ground to 
the tower platform when elevated is 19 ft. 
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6 ins.; when lowered it is 10 ft. 4 ins. 
This truck is manufactured by the Stan- 
dard Motor Truck Co., Detroit, Mich. 





NEW CAR FOR THE FIRE CHIEF 


Because of the ease of control, coupled 
with high speed when required, much 
interest attaches to the National Chief—a 
new fire chief’s car built around the 
standard National Chassis by the National 
Motor Car & Vehicle Corporation, Indian- 
apolis, and sold through the representa- 
tives of the Stutz Fire Engine Company. 
The first of this series has been delivered 
to Mr. Matheny, who represents the Stutz 
Company in Kansas City territory. 

The car is finished in brilliant vermil- 
lion with bright nickel fittings. A special 
fire bell is mounted at the front with pull 
cord leading through the dash. An atten- 
tion getting electric siren is also pro- 
vided. A removable high power electric 
lamp is mounted on the running board 
so as not to interfere with speedy en- 
trance and exit from the car. A Pyrene 
is fitted under the front seat on a special 
clip floor board mounting. 











THE NEW “NATIONAL CHIEF” FIRE 
CHIEF’S CAR. 


The National Chief is furnished in 
either roadster or seven passenger types. 
The roadster follows the general lines of 
the standard National Sport model with 
an extra disappearing seat in the rear. 
The lines are so distinctive that it is 
recognized at once as an afficial car. 

The National Chief, with seating ca- 
pacity for seven, is very appropriate for 
municapal turnouts and parades, as well 
as regular fire duties. Speed has not been 
sacrificed in furnishing the extra seating 
capacity. Another attractive feature is 
that aside from fittings and finish both 
models have a regular stock National 
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chassis, thus in case of accident repairs 
and replacements can be made very easily 
and quickly. 


THE AUSTIN SUB-GRADER 


With five billion dollars already appro- 
priated for highway construction in the 
United States during the next ten years, 
road engineers and contractors are look- 
ing into every means which will assist in 
the efficient building of enduring concrete 
highways. As an additional step in meet- 
ing this demand, a new Sub-Grader has 
been put on the market, designed pri- 
marily to effect a labor saving in finishing 
the road after it is rolled prior to putting 
on the concrete. In addition to the les- 
sened number of men on the job, the me- 
chanically true grade means a substantial 
saving on concrete. 

This Austin Sub-Grader, one-man, gaso- 
line operated, is drawn along on the Road 
Forms by means of cables. The 4-ft. dig- 
ging buckets, equipped with removable 
steel plow lips, are set to drive in five 
distinct places to depths varying from 2 
to4ins. In trimming the road, two plows 
shave off the sides between the forms and 
the buckets. The buckets then trim the 
road, depositing the excavated material 
on the 15-in. conveyor belt, which dis- 
charges the surplus material outside the 
forms. One passage over the road leaves 
the sub-grade perfect for the laying of the 
concrete. 

















VIEWS OF THE AUSTIN SUB-GRADER. 
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Clear the Heaviest Snowfall 


with Horse, Truck or Tractor Power 
One important feature of the Phoenix is that practically any 
traction power will operate it economically and efficiently. 


And whatever power you may use can work most efficiently 
because the Phoenix can be either pulled or pushed. 


Phoenix Highway Snow Plow 


For Town and Country Roads 


Built of selected hardwoods, strongly re-inforced 
with heavy forgings and castings. The Phoenix will 
out-wear any snow plow on the market. 
ADJUSTABLE WINGS 
For wide streets or narrow roads, the adjustable 
Phoenix will clear any space from six to twenty 
feet, and with its special adjustable center plow 
wark to any depth desired. 


BUILT FOR SERVICE 


The Phoenix Snow Plow has proved itself during 
the past three years to be the most successful and 
most economical plow manufactured. Built exclu- 
sively by one of the largest manufacturing firms in 
the Northwest. The Phoenix Snow Plow has 
been successful under almost every winter condi- 
tion. 


Write us today for additional details, price, etc. 
Sales Agents Wanted. 


Phoenix Manufacturing Co., Dept. G-10, Eau Claire, Wisconsin. 
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PERMANENT RESULTS FROM 
EMERGENCY PUBLIC WORKS. 


President Harding’s Conference on Un- 
employment, through a committee, has 
urged upon municipalities, counties and 
states the extreme desirability of getting 
‘new public improvements under way at 
once as a means of providing employment 
for those who are idle. The recommen- 
dations of the committee are published in 
this issue and will naturally receive the 
attention .of every reader. 

The point is being raised in some quar- 
ters that if the federal government looked 
with disfavor on a grant from the federal 
treasury to the unemployed it is not fair 
to expect local authorities to “make work” 
just to help the idle at public expense. 
This view merits attention, although it is 
not widely entertained, because it misses 
the point entirely. It has not been the 
thought, at any time, of those who have 
urged the undertaking of improvement 
projects as a means of providing employ- 
ment that such a course should have 
merely temporary benefits to an unfortu- 
nate minority. 

These emergency measures are not dis- 
guised charity but are calculated to make 
charity unnecessary. Only useful work of 
permanent value should be undertaken. 
Fortunately there is plenty of useful work 
to be done in every locality where there 
is a real unemployment problem present 
or in prospect. 

Sound procedure is illustrated in the 
case of the city of Boston, where a special 
effort has been made to get started all 
the public work which has been deter- 
mined upon as a matter of policy. City 
contracts have been placed for new build- 
ings amounting to $2,746,200. Repairs 
and renewals, subway work and Public 
Works Department requirements, etc., 
bring the total up to a little over $4,000,- 
000. 

In August $106,000,000 worth of munici- 
pal bonds were sold by 333 municipalities, 
and to the end of September such bond 
sales are $700,000,000 in excess of the to- 
tal for the entire year 1920. Thus there 
is much money available for public im- 
provement work on projects which have 
been carefully considered and_ fully 


planned. Construction work should go 
forward at once on all such projects, in 
the opinion of the President, Secretary 
Hoover and scores of others of the highest 
authority who have carefully considered 
all phases of this subject. 


RATING CITIES ON THEIR PUBLIC 
IMPROVEMENTS 


Many readers undoubtedly are familiar 
with the procedure of the National Board 
of Fire Underwriters in rating the water 
supply and distribution works of a city 
with respect to the adequacy of fire pro- 
tection they furnish. The rating is based 
on a clearly defined and easily understood 
set of standards for the various features 
of a water system, and the city is rated 
as a fire risk in accordance with the 
deviations of local facilities from the es- 
tablished standards, and thus the fire in- 
surance rates are fixed to a large degree. 
Water works that look complete to the 
layman, and even to the local water su- 
perintendent, are shown to be incomplete 
and inadequate by comparison with the 
established standards. , 

It would be of great interest and value 
to have standards with which cities could 
readily compare the completeness and ad- 
equacy of all forms of improvements. 
When is a city adequately paved? When 
is a city adequately lighted, sewered, etc.? 
These questions cannot be answered at 
this time for lack of recognized standards. 

It would seem to be as feasible to pre- 
pare standards for comparison of other 
public improvements as it is for water 
systems, and the need is just as great al- 
though of a somewhat different character. 
The reader will appreciate the many ad- 
vantages to a city in having recognized 
standards with which to compare its pub- 
lic works of all kinds. We should like 
to see this matter taken up and made the 
subject of an investigation and report by 
a committee of some national engineering 
society. 


WEALTH, HEALTH AND THE MU- 
NICIPAL ENGINEER 


A distinguished British municipal en- 
gineer, who has published a 120 page vol- 
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ume of his professional reminiscences to 
give the general public a better concep- 
tion than it now has of the work which 
devolves on a municipal engineer, in a 
recent letter to the editor of The Sur- 
veyor and Municipal and County Engi- 
neer, of London, inquires why it is that 
municipal engineering receives so little 
encouragement from local authorities and 
the general public. He quotes the follow- 
ing passage from “The Life of Lord War- 
wick”: “While the soldier, sailor, diplo- 
mat and politician reap their substantial 
rewards, none is ever offered to those 
who carry the heavy burden of municipal 
responsibility and work.” He asks what 
is to alter this apathy towards men who 
are giving the best of their lives and 
ability to the work of improving the sur- 
roundings and amenities of their fellow 
citizens, and who are responsible for so 
much that make life worth living. He 
feels that their labors should command 
some “substantial rewards” instead of 
the present meagre salaries which are so 
often grudgingly bestowed on them. 


While these points were made with re- 
spect to the employment conditions of mu- 
nicipal engineers in England they apply 
equally well to conditions in America. 
Therefore his answers to his questions 
have an interest to American municipal 
engineers. 

His explanation of the conditions de- 
scribed lies in the, fact that the labors of 
the municipal engineer bring in no direct 
monetary return, and consequently his 
work is not valued in the same manner 
as that of the employees of a commercial 
enterprise. He concludes: “The majority 
of mankind is apt to place a higher value 
on wealth than on health, whereas a wise 
man knows that the latter is of infinitely 
greater importance. Until this is more 
fully realized I fear that the chances of 
a better recognition of the services of the 
municipal engineer are somewhat remote.” 

The editor of The Surveyor makes in- 
teresting comments on the observations 
of his correspondent. He says: “Long 
experience has shown that to secure an 
improved status for the municipal engi- 
neering profession it is not sufficient 
merely to reiterate the fact that the pres- 
ent position is neither satisfactory to the 
public nor just to the municipal engineer. 
The careful inquirer will go a step fur- 
ther and ask what are the reasons which 
lead to an attitude of mind on the part 
of local authorities and the general public 
that results in a common failure to ap- 
praise efficient civic engineering service 
at anything like its proper value, whether 
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this be measured in the benefits conferred 
on the community or in the remunera- 
tion which the engineer receives for his 
work.” He agrees with his correspondent 
that “all save the wise are apt to place 
a higher value on wealth than on health, 
and even when health is considered at all, 
it is surprising how little attention is 
bestowed on preventive as compared with 
curative processes. The work of the mu- 
nicipal engineer does not bring in an im- 
mediate cash return, but is concerned 
with the health of the community, which 
he preserves by preventive measures. It 
would appear, then, that municipal engi- 
neers will not receive full recognition un- 
til the advent of a saner general outlook 
on life. Meanwhile the only hope of im- 
provement seems to lie in a missionary 
campaign among members of local au- 
thorities.” ° 
Probably our readers will agree with 
this diagnosis of the case and also that 
the remedy proposed is good. We main- 


tain that through proper publicity the 
general public, as well as the higher offi- 
cials, can be made to appreciate the serv- 
ice of the municipal engineer and its 
money value to the community. Recently 
it has been demonstrated that the public 
can be interested in the fair treatment 
and adequate compensation of its servants, 
as in the cases of public school teachers 
and postal employees. 

Municipal engineers can secure better 
compensation and longer and more secure 
tenure of office whenever they make up 
their minds to go about it. They must 
tell the public, and public officials, of the 
money saving possibilities of good engi- 
neering and of the money wasting possi- 
bilities of poor engineering, and of the 
value of good engineering as health in- 
surance as contrasted with the menace to 
the health of the community inherent in 
poor engineering. This is not a visionary 
proposal but is intensely practical. It 
will not be necessary to go to the public 
with generalities, but any number of 
deeply impressive facts and figures are 
available for immediate use; facts and 
figures which will convince the people 
and elected officials that competent mu- 
nicipal engineers should be well paid 
and prcetected against the machinations 
of the machine politicians. 
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BITUMINOUS PAVEMENT DESIGN 
—AGGREGATE SURVEY 


(Copyright, 1921, F. S. Besson) 

By F. 8S. Besson, Major, Corps of ‘Engineers, 
U. S. Army, Assistant to the Engineer 
Commissioner, D. C., District 
Bldg., Washington, D. C. 

Certain investigations recently made in 
the District of Columbia have shown 
clearly that defects of bituminous pave- 
ments can not be charged entirely to 
deficient compaction, nor to the presence 
of smooth grains in the aggregate, nor to 


the existence of rigid bases. Poor pave- 
ments result from various causes. Fail- 
ure may be due to poor design; to the 


bitumen content, or to the aggregate em- 
ployed. As an aid to proper design a dia- 
gram was developed which is reproduced 
herewith. See Fig. I. By the aid of this 
diagram the bitumen requirements for 
what may be called a “normal mix” may 
be readily determined. It was fully real- 
ized that the proper bitumen content 
would not always assure a satisfactory 
pavement, and therefore further investi- 
gations have been made in an attempt to 
discover other causes of failure and to 
place the theory of bituminous paving de- 
sign upon a- practical basis. 

Most pavement and floor mixtures used 
throughout the United States are pre- 
pared according to one or another of sev- 
eral well-known or patented formulae 
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which call for combinations of aggregates 
in accordance with specified sieve analy- 
ses. Artificial mixtures are usually ex- 
pensive. In some parts of the country 
the cost of the generally advocated mix- 
tures is absolutely prohibitive. If it can 
be shown that natural aggregates found 
locally will give equally goed results, the 
economy which will follow is quite ap- 
parent. 

Two Outstanding Features in Design of 

tituminous Mixtures 

There are two outstanding features in 
the design of bituminous mixtures: 

a. Each combination of sand, stone 
or gravel requires a different amount 
of bitumen, for what may be called a 
“normal mix,” see Fig. I. 

b. Some aggregates, no matter what 
the bitumen content, fail to be of value 
as paving mixtures. By varying the 
bitumen content with other aggrezates, 
mixtures applicable to widely different 
uses may be obtained. 

As already stated, the proper bitumen 
content for the “normal mix” for any ag- 
gregate may be determined by using the 
diagram shown in Fig. I. The specific 
gravity and voidage of the aggregate are 
obtained by placing a 1000 gram dry loose 
sample in a graduated cylinder, 62 mm. 
in diameter, using gasoline for submer- 
gence. For general street and road pur- 
poses, mixtures falling on the curve when 
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FIG. 1—BITUMEN REQUIREMENTS FOR PAVEMENTS AS CONTROLLED BY VOID- 
AGE AND SPECIFIC GRAVITY OF MINERAL AGGREGATE. 
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plotted on the diagram will be correctly 
designed, so far as the bitumen content 
is concerned. If a mixture is desired for 
other purposes the diagram supplies a 
definite basis for investigation. 

Plotted on Fig. I are some specimens 
to which further reference will be made 
in the present discussion. No. 40 is a 
sample from a recent paving job, illus- 
trating what is generally known as a 
“lean asphaltic concrete.” A seal coat 
is just as essential with this mixture as 
with a penetration macadam pavement, 
and such a coat in this particular case 
costs approximately 8 cts. per sq. yd. It 
may be questioned whether better service 

















FIG. 2—APPARATUS FOR MAKING 


AND TESTING BLOCKS, 


could not be obtained by improving the 
primary mixture 8 cts. worth, making it 
denser and richer, thereby doing away 
with the necessity for the seal coat. It 
is plainly evident that some means must 
be devised to test the relative worth of 
bituminous mixtures as affected by the 
aggregates employed, and this comes un- 
der the second of the two outstanding fea- 
tures in pavement design. 

Specimen “12S” represents a sample 
taken from a pavement, probably one of 
the oldest serviceable sheet asphalts in 
this country. The fact that the mixture 
is most excellent is proven by its life of 
42 years and by the further fact that the 
service it is rendering today is more eco- 
nomical, the maintenance cost much 
less, than that given by other surfaces 
but half its age. This pavement was 
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laid without a binder course. In devel- 
oping a standard practice in the District 
of Columbia by the “mix and try” method 
extending over practically half a century, 
a great number of experimental pave- 
ments have been laid. The worth of each 
has been tested under service conditions. 
Many early proved of no account while 
others, though differing greatly among 
themselves as to structure, have given 
good results. It happens, however, in 
considering certain pavements to deter- 
mine final design this “12S” type was not 
chosen and a standard was finally adopted 
calling for a topping mixture of about 11 
per cent bitumen underlaid by a 114-in. 
binder course. 

Three Elements in Bituminous Pavements 

Which May Cause Failure 

In any bituminous pavement composed 
of binder and topping there are three 
elements to which failure may be attrib- 
uted: the binder, the bitumen in the top- 
ping and the mineral aggregate. Which 
of these three should be blamed in case 
the pavement fails has many times been 
a matter of mere conjecture. Carrying 
out investigations along lines suggested 
by the old pavement, specimen “12S”, 
other examples have been found which 
indicate clearly that the binder course is 
unnecessary. Its complete elimination is 
advocated and this will do away with one 
of the three elements to which failure has 
been charged. Furthermore, based upon 
100 as the cost of a 3-in. surface com- 
prising 114-in. binder and 114-in. topping, 
the former has generally cost 43 per cent 
and the latter 57 per cent. But entirely 
omitting the binder course the cost may 
be proportionately reduced. Since the sur- 
face without the binder course is but one- 
half the usual thickness, in repair work 
less material is needed for patching and 
the maintenance cost is likewise reduced. 
The base underlying an asphaltic pave- 
ment should be considered as permanent 
construction with an indefinite life where- 
as the surface must be replaced periodic- 
ally. If only a topping mixture covers 
this base, when re-surfacing is necessary 
but one-half the usual thickness has to be 
stripped and replaced; again the mate- 
rial salvaged has more value than if half 
of it consisted of binder. To offset these 
economies no good reason whatever for 
placing a binder course between the base 
and the topping has been found. 

Years ago many bituminous cements 
were of an unstable nature. Even when 
they were made with a sood native as- 
phalt as a base unsatisfactory results 
were often obtained because of the many 
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poor fluxes then on the market. Today 
bituminous materials are controlled by 
accurate specifications guaranteeing uni- 
form products. Having at hand what is 
known to be a good cement, the diagram, 
Fig. I, determines the quantity to use for 
a “normal mix.” Though thus working 
from a known basis as regards the bitu- 
men requirement of any aggregate, the 
worth of the resulting mixture in its ap- 
plication to specific purposes is still un- 
determined. Heretofore, experience un- 
der service conditions has been the sole 
criterion with a marked hesitancy in de- 
parting from known standards. In the 
paving industry nothing can ever entire- 
ly supplant practical experience. How- 
ever, it is essential to have a method of 
testing bituminous mixtures in order rea- 
sonably to forecast what may be expected 
under actual service. 

Investigation of Different Mixtures 

In order to carry further the investiga- 
tion of different mixtures, the apparatus 
shown in Fig. 2 has been designed. Cyl- 
indrical compressed blocks, 10 c. m. in 
diameter, are made of the mixture to be 
tested. Each block contains 1,000 
grams of mineral aggregate and as many 
grams of cement as may be necessary 
to give the desired percentage of bitu- 
men. The block is placed in the ap- 
paratus and over it is centered a steel 
pin 19 m.m. in diameter, which is sub- 
jected to blows from a 20 kilogram weight 
falling through a distance of 0.8 meter. 
After a number of blows it is found that 
the pin either fractures the block or pene- 
trates it to the full length of the pin, 
60 m.m., accompanied by more or less 
cracking. A record of the number of 
blows and of their general effect, to- 
gether with a close study of the tested 
blocks, supply sufficient data for satisfac- 
tory conclusions concerning the different 
mixtures. 

Study of Cracked Pavements 

The deductions from such tests must 
necessarily be based upon the behavior 
of sample blocks taken from pavements 
which have been subjected to service 
tests and whose behavior has been noted 
carefully. By testing such blocks from 
existing pavements it is possible to form 
accurate conclusions concerning the be- 
havior of experimental mixtures. The 
material in block “48S”, Fig. 3, was taken 
from one of. the most conspicuously 
cracked pavements in the District. This 
was laid in 1903 and the defects appeared 
shortly thereafter. The “2” in the upper 


right hand corner records the number of 
blows delivered in breaking tfte block. 
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The next specimen “15S” shows a friable 
mixture which broke down under but one 
blow. 

The many cracks in some Washington 
streets are quite apparent and it is ob- 
vious that there is something wrong with 
pavements which behave in this manner. 
Samples taken from these cracked pave- 





485a 






24135, 

















FIG, 3. 
The upper left hand figures are speci- 


men numbers. Those in the upper right 
corners the number of blows delivered 
and those in the lower left, Farenheit 


temperatures. These specimens repre- 
sent good and bad streets. No. ‘48S a 
much cracked pavement and ‘49S” a 


waved one. No. ‘15S’ a worn out sur- 
face, and ‘2S’’ a good one in its prime. 
The ‘‘d’’ blocks show the relative influ- 
ence of high summer temperature. These 
six photographs serve as standards. If 
an aggregate gives similar specimens to 
one of these a primary assumption is 
that it will render analogous service in a 
street. Such a comparison is the first 
— in the complete survey of an aggre- 
gate. 


ments habitually give block tests similar 
to “48S” and to ‘15S.” Therefore, like 
results in the case of new mixtures would 
caution against their use in actual prac- 
tice. As a contrast to these two sam- 
ples, specimen “2S” was obtained from a 
street laid in 1905. Under heavy traffic 
it has given uniform, economical and sat- 
isfactory service. An experimental mix- 
ture giving a block test similar to “2S” 
might be looked upon with tentative 
favor. 
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A Study of Waved Bituminous Pavements 

Cracked and good pavements are illus- 
trated by the specimen blocks already 
mentioned. Waved pavements call for 
special study. In an endeavor to investi- 
gate such pavements by the block test 
trouble was had at first in determining 
the cause of this most objectionable de- 
fect of bituminous mixtures. Though 
many blocks were broken it was found 
that those from waved pavements gave 
about the same results as those from 
cracked surfaces. For example, “49S” 
represents a much waved pavement and 
yet it closely resembles “48S” from a 
badly cracked pavement. It is apparent 
that each of these two is poor, but a 
correct determination of the causes of 
failure can not be drawn from the photo- 
graphs showing the behavior of these two 
specimens. 

A study of the waved streets in the 
city showed that maintenance is heavier 
during the hot summer months than dur- 
ing the winter. Furtherfore, it has been 
found that waved pavements can be rid- 
den over with more comfort in winter 
than in summer. In cold weather the 
bumps iron out, but they re-appear again 
when warmer weather comes. This sug- 
gested making the block tests at higher 
than usual room temperature. A _ ther- 
mometer buried in a street on a summer 
day registered as high as 140° F. Ac- 
cordingly a series of tests was made as 
represented by samples “48S.d” and ‘“49- 
S.d” marked 140° in the lower left hand 
corner of the photographs. It is easy to 
determine which of these two pavements 
cracked and which waved. A specimen 
from the former breaks somewhat simi- 
larly to a good specimen at average tem- 
peratures. The one from the waved pave- 
ment is so soft that the pin readily pene- 
trates. Just the opposite to waved pave- 
ments, observation has shown that 
streets which crack badly generally show 
greater deterioration in winter weather, 
while they render fair service in the 
warmer summer time. 

Usefulness of Block Tests 

The actual usefulness of these block 
tests depends upon our ability to draw 
proper conclusions therefrom, bgsed upon 
the behavior of similiar blocks than from 
pavements tested under service condi- 
tions. In order to determine the value of 
any particular aggregate, all of the ele- 
ments of bituminous design must be 
known. The diazram, Fig. 1, will give 
the amount of bitumen for the “normal 
mix” and thus fixes that element which 
has heretofore been one of the greatest 
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uncertainties in paving practice. Care 
must be taken that the results of the 
block test are not affected by tempera- 
ture changes or by variations in the con- 
sistency of the bituminous cement. The 
blocks must be made and tested under 
constant conditions. In all the investi- 
gations described herein successful re- 
sults are largely due to the painstaking 
assistance rendered by Mr. Vernon 
Cleaver of the Engineer Department of 
the District. 

While the block test alone can not de- 
termine all of the causes of defects in old 
pavements, it can aid in preventing their 
occurrence in new ones. The succeeding 
photographs illustrate how, with this aim 
in view, a sample aggregate may be in- 
vestigated. In order that the results 
might be strictly comparable the same 
bituminous cement was used in all of 
these blocks. 

As a preliminary study, this cement 
was mixed in varying amounts and of dif- 
ferent consistencies with proven agegre- 
gates. For instance, a tested block con- 
taining aggregate extracted from the 
street previously referred to by the sym- 
bol “12S” is shown in Fig. 4. The ce- 
ment tested 45 units penetration at 77 
deg. F. By this means it is possible to 
establish models that may be used as 
standards in investigations of unknown 
aggregates. 

Discussion of Tests 

The previously mentioned specimen 
“40” is shown in Fig. 4. The material for 
this block was taken at the asphalt plant 
from a truck just loaded for delivery to 
the street. This mixture ccntains but 
4.5 per cent bitumen soluble in C. S. 2, 
insufficient properly to bind the aggre- 
gate. Particularly it should be noted that 
though the larger stones are rough and 
angular, being a crushed trap rock, they 
do not form a properly consolidated con: 
glomerate. Under but two blows the 
block is torn apart rather than broken, 
there being no planes of cleavage through 
the stones themselves. 

No. “14b” is shown as a contrast. The 
coarse aggregate is smooth quarter and 
half inch gravel. The 6.1 bitumen per. 
centage is normal for the 29 per cent ag- 
gregate voidage. In the plane of frac. 
ture it is seen that the larger material 
is not torn from the surrounding bindin3 
matrix. Not only do the half inch pebbles 
break cleanly but also the quarter inch 
ones. The bitumen and fine grain ma- 
terial form a binding agent that develops 
the full strength of the particles of stone 
aggregate. 
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Specimen “43” plotted on the diagram 
Fig. 1, and shown by photographs in Fig. 
4, is an extreme mixture. The mineral 
aggregate is very fine, all passinz the 200 
mesh. One thousand grams placed in 
the graduated cylinder measure just 1000 
c.c. In this loose condition the material 


has a voidage of 63 per cent, and thus,, 


though of higher specific gravity than the 
aggregate used in specimen ‘“14b”, its 
weight per cubic yard is but half that 
of the latter. Between the two extremes 
located at the ends of the curve, Fig. 1, 
lie a great field of mixtures with aggre- 




















FIG. 4. 
Test of blocks in order to show the 


influence of variations from ‘‘Normal 
Mix” as indicated by the Diagram, Fig. 
1. The symbols in the upper left hand 
corners designate the specimen; those 
in the upper right, the number of blows; 
those in the lower left, the voidage of 
the aggregate; those in the lower right, 
the percentage of bitumen. 


gates of different voidages and corres: 
ponding weights per cubic yard. Not- 
withstanding such wide variance in ag- 
gregate weights it is remarkable that 
when mixed with normal percentages of 
bitumen and compressed, the resulting 
surfaces weigh close to 100 lbs. per sq. 
yd. per inch of thickness. It is seldom 
that the difference is much in excess of 
10 per cent above or below the weight. 
Some mixtures containing large stones 
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or material of unusual specific gravity 
are exceptions. 

While the weights per sq. yd. may differ 
but little, the amount of bitumen depend- 
ing upon the aggregate used, May vary 
within wide limits. With low voidage 
aggregates the bitumen by weight may be 
but one-fifteenth of the mixture, while 
with fine dust one-fifth of the mixture 
may be bitumen. When a finely divided 
sand or dust is mixed with a bituminous. 
cement the material’s bulk shrinks to a 
great extent so that as little as 22 sq. yds. 
of. paving 1 in. thick may result from a 
cubic yard of agzregate. For coarser ma- 
terials the shrinkage is less and, with 
very low voidage aggregates, as much as 
31 sq. yds. 1 in. thick may be obtained 
per cubic yard of mineral aggregate. The 
right hand ordinates of the drawing, Fig. 
1, furnishes a means of approximately es- 
timating the amount of aggrezate re- 
quired to lay a given area of pavement. 
Specimen “43” has a surplus of bitumen, 
purposely so, in order to make a mastic 
that might be floated into place for spe- 
cial purposes. The extra bitumen in- 
creases the bulk of the resulting mixture 
over that of a “normal mix” so that in- 
stead of 22 sq. yds. per cu. yd. as shown 
by Fig. 1, 27 sq. yds..1 in. thick may be 
covered, a square yard 1 in. thick weigh- 
ing 89 lbs. containing 65 Ibs. of mineral 
matter and 24 Ibs. of bitumen. 

Fallacy of Certain Theories Demonstrated 

Specimens “17a” and “17e”, Fig. 4, con- 
sidered in conjunction with ‘43”, illus- 
irate the inapplicability of the “surface 
area of aggregate” and similar theories 
in determining the amount of bitumen 
that should be used. The material in 
“43”, all passing the 200 mesh, is an im- 
palpable powder. Its character is dis- 
tinctly unlike that of. material retained on 
the 200, the granular nature of the latter 
being plainly evident. Some theories as- 
sign huge and, in fact, indeterminate 
values to dust in bituminous mixtures be- 
cause of the great area presented by the 
total of the tiny surfaces of the particles. 
On the other hand, the voidage diagram, 
Fig. 1, shows that 19 per cent, that is 235 
grams of bitumen with 1000 grams of 
this fine mineral matter constitutes a 
normal mixture and thus affords a defin- 
ite base from which to work. 

The aggregate used in the blocks of 
series “17” is standard Ottawa sand, all 
passing the No. 20 sieve and retained on 
the No. 30. The grains are round and 
polished smooth. For most azgregates 
the minimum amount of bitumen that can 
be mixed therewith is not much below 
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the normal quantity. Ottawa sand, be- 
cause of the absence of dust and the 
smooth surface of its grains, can be 
mixed with a very small quantity of bitu- 
men. The surface area of aggregate the- 
ory applied to this sand indicates for its 
use in comparison with other known mix- 
tures hardly more than a trace of bitu- 
men. Accordingly, block “17a” was made 
with but 5 grams to 1000 grams of sand. 
Its disintegration under one blow proves 
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FIG. 5. 

This group shows the comparative be- 
havior of different aggregates with per- 
centages of bitumen below normal and 
above. The aggregate in Series “1” is 
a sand, 100% passing a No. 10 sieve; for 
Series ‘‘2,"" 85% of this No. 10 sand is 
combined with 15% limestone dust and 
for Series ‘‘3,"" 70% with 30% dust. These 
three sets show that a ‘‘normal mix” is 
independent of the amount of fine ma- 
terial but is determined by the aggre- 
gate voidage. Series “22” aggregate is 
a combination of 15% Limestone dust and 
85% quarter inch sand, about one-third 
of the latter being retained on the No. 
10 mesh. It should be particularly noted 
that for this aggregate a surplus of bi- 
tumen does not make a soft mixture; 
that is, one which may be perforated by 
the pin. 


the failure of the theory especially in 
comparison with block “17e” containing 
90 grams of bitumen in accordance with 
the voidage diagram, Fig. 1. 

It has long been assumed that the ad- 
dition of dust to aggregates calls for an 
increase in bitumen. From tests one, 


two and three, Fig. 5, it is apparent that 
bitumen requirements depend upon void- 
age; and upon the presence or absence 
of certain sizes in the mineral matter, 
only as the voidage is affected thereby. 
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A combination of 70 per cent sand with 
30 per cent limestone dust may have the 
same percentage of voids as_ straight 
sand, and, therefore, the two aggregates 
may require the same amount of bitumen. 
Blocks are shown containing less than a 
normal amount and also a surplus of bitu- 
men, the penetration being 50 units in 
While voidage regulates bitu- 
men requirements the character of the re- 
sulting mixture is seen to depend upon 
the quality of the aggregate itself. For 
instance, compare “1b” and “3b”, “1c” 
and “3c”, at the same time noting the 
number of blows. For comparison blocks 
of Series “22” are shown in order to illus- 
trate an aggregate that resists the soften- 
ing influence of an excess of bitumen. 
These blocks contain 85 per cent quarter 
inch sand mixed with 15 per cent lime- 
stone dust. This sand contains a large ~ 
proportion of quarter inch pebbles, and it 
is interesting to note that in breaking 
the blocks, the pebbles are sheared apart 
showing that the full strength of the 
aggregate is developed by the mixture. 
Determining Adaptability of Aggregates 
The tests that have been described 
help to determine the adaptability of ag- 
gregates heretofore not used for bitumin- 
ous purposes. Many natural sands are 
deficient in very fine particles which de- 
ficiency may be supplied by the addition 
of what is ordinarily known as filler. 


_ Portland cement may be used, but is ex- 


pensive and not entirely satisfactory. 
Limestone dust is extensively used for 
the purpose. In exploring the possibili- 
ties of an aggregate the addition of dust 
must be considered both from the stand- 
point of cost and durability. In doing so 
it is well to make comparisons with some 
well known mixture. The standard ag- 
gregate in Washington costs approxi- 
mately $2.65 per cu. yd. and is used with 
an average of 11.3 per cent bitumen. A 
cubic yard of aggregate lays about 28.5 
sq. yds. of pavement 1 in. thick at a cost 
for the mixture of 20.6 cts. per sq. yd. 
per inch, weighing 100 lbs. 

The specimens shown in Fig. 6 consti- 
tute a study of Potomac River sand, pass- 
ing a 4%4-in. mesh, combined with lime- 
stone dust, the quantity of the latter 
ranging from zero to 40 per cent. One 
idea being to develop an aggregate of 
little cost, it is necessary to use a prac- 
ticable minimum of dust which costs 
$4.50 a cu. yd. while sand costs but 80 cts. 
per cu. yd. The photographs show an 
almost uniform increase in strength as 
limestone is increased up to and includ- 
ing 25 per cent. Above 40 per cent the 
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combined aggregate loses its sand char- 
acter and assumes more that of a dust, 
the woidage of the combination increas- 
ing rapidly. 

Potomac River quarter inch sand is not 
as constant a mixture as might be desired 
but the choice of a combination with ap- 
proximately 20 per cent limestone dust 
has been found to be a conservative 
mean that allows for a good deal of va- 
riation in both the sand and dust under 
working conditions without materially af- 
fecting results. Comparing specimen 
“36” with others that have been shown, 
it is seen that a 20 per cent limestone 
dust combination promises exceptional 
durability, and with this percentage, a 
mixture is obtained at reasonable cost. 
The quarter inch sand is worth 80 cts. 
per cu. yd. weighing 2,800 lbs. Limestone 
dust, $4.50 per cu. yd. weighing 2,060 Ibs. 
An 80% sand, 20% dust combination costs 
1.94 per cu. yd. weighing 2,950 lbs. Seven 
per cent bitumen is used. A cubic yd. of 
aggregate lays 30 sq. yds. of pavement 1 
in. thick. The cost for aggregate is 6.6 
cts. and for 7.4 lbs. of bitumen, 7.4 cts.; 
a total of 14 cts. per sq. yd. 1 in. thick. 
If a surface on a street is to be laid toa 
depth of 1% ins. this mixture affords a 
saving in materials of approximately 10 
cts. per sq. yd. as compared to the cost 
of the topping now in use. 


During the construction of pavements 
it is usual practice to take samples of 
mixtures from streets for the purpose of 
check analysis: In sifting the aggregates 
obtained from such samples cases have 
been found with but a trace of the dust 
originally used. Usually, more than 65% 
of. limestone dust passes the 200 mesh. 
If a specified proportion is added to a 
known sand the percentage of the comb’- 
nation passing the 200 sieve may readily 
be computed, and any difference there- 
from should be accounted for. Some mix- 
ing nrachines of the revolving drum type 
attached to direct heat dryers permit 
much of the dust to be blown out and lost. 
Even after the elimination of loss it has 
been found that sifting does not inva- 
riably discover all dust present. Micro- 
scopic examination shows that much dust 
may adhere to the larger particles of ag- 
gregate, thus causinz a false granulo- 
metric determination. 

The necessity of subjecting bituminous 
cements to rigid tests has long been rec- 
ognized, but no tests have heretofore been 
commonly applied to determine the rela- 
tive stability of mixtures as affected by 
the mineral matter emp'oyed. The varia- 
tion in behavior of different aggregates 
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when mixed with percentages of bitumen 
other than normal has been explained. 
It remains to illustrate the action of ag- 
gregates as influenced by the consistency 
of bitumen predetermined by the penerta- 
tion test. Also the susceptibility to tem- 
perature changes of ag-*regates when 
mixed with normal amounts of bitumi- 
nous cement. 
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FIG. 6. : 
In these blocks the amount of lime- 
stone dust is varied from 0 to 40%, as 


shown by the figures in the lower right 
hand corners. Mixed with the limestone 
dust is quarter inch sand, the amount 
varying from 100% sand in specimen No. 
**32”’ to 60% in No. ‘39."". The bitumen 
content is the same for all blocks, 7.4%. 
The figures in the lower left corners rep- 
resent aggregate voidages. Those in the 
upper right the number of blows. 


Three aggregates are shown in Fig. 7, 
each mixed with a normal amount of bi- 
tumen, the penetration varying from 15 
units for the “A” Blocks to 90 for those 
marked “P.” Series ‘23” blocks contain 
85% quarter inch sand with 15% lime- 
stone dust. Series “25” are 100% No. 10 
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sand and those labeled “26” are 70% No. 
10 sand, with 30% dust. Bituminous pave- 
ment mixtures have been variously classi- 
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FIG. 7. 


These photographs illustrate the rela- 
tive effect of penetration on mixtures 
made from different aggregates. Upper 
left hand figures are specimen numbers; 
upper right, number of blows; lower left, 
penetrations; lower right, bitumen per- 
centages. The aggregate for Series ‘23,’ 
voidage 35.6%, is a combination of 15% 
limestone dust and 85% quarter inch 
sand, about one-third of this sand being 


retained on the No. 10 sieve. Series ‘‘25,” 
voidage 45.7%, is a sand, 100% passing 
the No. 10 mesh. Series ‘26,’’ voidage 


47.1%, is 70% No. 10 sand combined with 
30% limestone dust. 


fied in accordance with certain specified 
aggregate sieve analyses into four or five 
groups. Usually, and often without jus- 
tification, a cement of higher penetration 
is called for with coarse materials than 
with fine ones. In view of the bitumen 
requirement diagram, Fig. 1, it is seen 
that division into three classes is logical; 
those mixtures having aggregate voidages 
of less than 40%, those with voidages be- 
tween 40 and 50, and those above 50%. 
Particular penetrations should not be as- 
signed for use with any one class, but 
should be determined experimentally to 
fit the needs of each case. For instance, 
with mixtures that call for small bitumen 
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percentages usually high penetrations are 
specified, but from the photographs in 
Fig. 5 it may be seen that Serieg “23” 
aggregate with but 7% bitumen gives bet- 
ter results with a cement of less than 
50 units penetration than above. 
Temperature Effects 

Since the temperature of the material 
in a street may vary from well below 
freezing to above 150° F., the less sensi- 
tive a paving mixture the better. It is 
well known that some pavements give 
good service in the winter but wave and 
push into bumps in the summer. The. 
susceptibility as developed by the Block 
Test, comparing two azgregates, is shown 
in Fig. 8. Series “51” is 82% quarter inch 
sand with 18% limestone dust. The ag- 
gregate voidage is 36.5% and the bitumen 
percentage 6.7. Series “52” is a No. 10 
sand and dust mixture similar to that 
used as a standard in Washington for a 
number of years past. The aggregate 
voidage is 44.6% and the bitumen per- 
centage 11. As in other comparisons, so 
in the present one, it is seen that the 
quarter inch sand and dust combination 
stands out favorably. The strength of the 
mixture at low temperature is most re- 
markable. When heated to more than 
130° F., the matrix loses some of its bind- 
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FIG. 8. 


These specimens show the susceptibil- 
ity of two aggregates to temperature 
changes. The Series ‘51S’’ blocks con- 
tain 82% quarter inch sand with 18% 
limestone dust, giving a voidage of 36.5%. 
Series ‘52S’ contain the No. 10 sand and 
dust mixture that has been used as a 
standard in Washington for a number of 
years past, the aggregate voidage being 
44.6%. The upper right hand figures 
record the number of blows; the lower 
left the temperature and the lower right 
the percentage of bitumen. 
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ing ability and the quarter inch pebbles some time the success in repair work of 
in the plane of cleavage are not sheared combinations of quarter inch sand and 15 
apart. It would appear that this Series. to 20% dust, a street was recently sur- 
“51” mixture would serve better ina cold faced with such a mixture. A location 
climate than in a warm one. However, was chosen fronting a cement and steel 

reference should be made to the penetra- warehouse, so that the pavement might 
tion test as illustrated by the blocks’ be subjected to heavy traffic and afford 
J shown in Fig. 7, in which group appears a good test of the material. No binder 
an aggregate similar to No. “51.” The course was used, the concrete base being 
temperature run was made with an as- laid 7% ins. thick instead of the usual 6 
phalt cement testing 51 units penetration ins. in order to provide for 1% ins. of 
at 77° F., whereas Fig. 7 shows that the surface only. This experimental pave- 
penetration might with good reason be re- ment was utilized for but a portion of 
duced to as low as 35 units. Further- the square, the remainder for compari- 
more, it has been shown that variations son being the pavement which has long 
in bitumen percentages greatly alter re- been a standard in Washington with 1% 
sults obtained with aggregates. Thus ins. of binder and 1% ins. of topping. The 
there are in fact four elements; original new mixture handled readily at the plant 
aggregate, dust or filler, quantity of bitu- and on the street. It rolled nicely, giv- 
men, and penetration of bitumen, an un- ing a surface comparing well with that 
derstanding of the significance of each of of the standard pavement. This con- 
which is essential for the satisfactory struction and other sample surfaces to be 
control of bituminous design. laid are to be closely observed in order 
Practical Trials that their behavior may furnish a guide 

for future work. The proportions per 


After making aggregate surveys with 
batch were: 


block tests, as thus far described, it is 
essential to carry out practical trials. A 





: =. rere 820 lbs. 76 
territory such as the District of Colum- 3y cu. ft. Dust 1.222000.) 190 Ibs. 17,507 
bia, making four or five hundred patches 70 The. BICWMON .. 2.200070 70 Ibs. 6.5% 
daily in its sheet asphalt streets, is in 1080 Ibs. 100 %&% 


a particularly favorable position for the , ‘ 
practical part of experimental work. In comparison with usual stipulations 


Patching is of sufficient scope to afford Testricting aggregates for bituminous 
“ a good service trial, and yet is of such mixtures it is well to note the specifica- 
- tions governing the mineral matter in 


a nature that if a particular mixture fails hi i tal : whieh ene 
no great harm is done. In this manner this experimental pavement, which wer 


yi information may be obtained as to the 9 follows: 
workability of a mixture both at the plant SAND: The sand shall be equal to 
and on the street. A good idea may also what is known as well graded quarter 
be obtained as to the surface appearance; inch Potomac River concrete sand, 
smooth, slippery, rough, or porous. clean and free from injurious soft par- 
In Washington, after observing for ticles or organic matter. 





ITEMS REINFORCED CONCRETE BITUMINOUS SURFACE 


3 inch 2 inch 
Per Sq. Yd. Per Sq. Yd. 

| RSE Sere rere seas eee .041 cu. yd. $.033 .059 cu. yd. $ .047 
SE ee ere (062 cu. yd. .074 
Portland Cement ....... -145 bbl. (375 
Tar Coat (in place)..... .035 
Reinforcing @ .022 per 

ati aa cine wien 9 sq. ft. .198 
Limestone Dust ......... 38 Ibs. 085 
Asphalt Cement ......... 14 Ibs. .140 

Material Total ...... $ .715 $ .272 

Operations on street..... -10 .08 


— charges and opera- 





pcb Aine a are bc aia aie ae 12 27 
Hauling i ae 390 Ibs. 
GE aos a iieeweweuwsns -136 215 Ibs. .077 
} Total Operating ..... .356 .427 
Cyneetns and Material, 
- 2 eee $1.061 $ .699 
107° Overhead “10% Con- 
. eer .212 -140 
Contractor’s Profit | ane .197 .136 





Total per sq. yd...... $1.470 $ .975 
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DUST: Limestone dust shall be used, 

85 per cent passing a 100 mesh screen. 

Proper Exploitation of Local Cheap 
Materials 

The proper exploitation of local cheap 
materials has a value not generally real- 
ized. During late years gravel and sand 
have been developed to some extent for 
bituminous mixtures. Usually, however, 
so many restrictions are placed on the 
aggregate grading that much screening 
and blending of sizes are made neces- 
sary. The mental attitude of a contrac- 
tor is affected by the involved specifica- 
tions, which is reflected in the bidding. 
In a recent competition for a topping to 
be placed on a concrete road in a western 
state, a 2 in. bituminous surface lost in 
favor of a 3 in. hydraulic cement con- 
crete of 1-2-3 mix. The losinz bid per 
sq. yd. was 60% higher than that for the 
3-in. concrete, the latter including a tar 
paint coat for the old road and 28 Ibs. of 
reinforcing per 100 sq. ft. 

Based on Washington conditions and 
the use of a quarter inch sand asphaltic 
mixture, it is of interest to analyze this 
situation comparing data relative to the 
two constructions as tabulated on the bot- 
tom of page 131. 

This tabulation shows that a 2-in. bi- 
tuminous surface may be constructed for 
33% less than a 3-in. reinforced concrete 
one. This result is markedly different 
from the indication in the actual bids 
mentioned above, that the latter surface 
would cost 60% more than the former. 
In the account as recently published of 
the first series of investigations carried 
out in the District the conclusion was 
reached that a concrete base is well jus- 
tified for a new bituminous pavement. To 
complement this conclusion it may be 
stated that when a top is required a bi- 
tuminous surface is equally warranted for 
an old concrete pavement. 

Utilizing Old Waterbound Macadam 

In the District of Columbia there are 
150 miles of original waterbound macad- 
am roads. While probably no more pave- 
ment of this type will be constructed, the 
proper conservation of that now in place 
has become much of a problem. About 
10 cts. per sq. yd. is being spent in treat- 
ing most of these macadam roads with 
oil or tar and screenings which is exclu- 
sive of expenditures for general repairs 
necessary to bring the macadam to first 
class shape prior to the surface treat- 
ment. A road thus renewed and oiled 


and similarly treated periodically gives 
fair service, its yearly maintenance de- 
pending greatly upon the traffic to which 
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it is subjected. In any event, annual ex- 
penditures are several times as much as 
for asphalt streets and, under heavy traf- 
fic, these roads cost many times as much 
as asphalt under like conditions. 

In order to utilize old macadam under 
exceptionally severe traffic, various bitu- 
minous surfaces have been constructed 
thereon, and in a few cases our standard 
sheet asphalt. The application of this 
latter is unsatisfactory. Beinz 3 ins. 
thick, it necessitates some dressing down 
of the old road in order to give a prac- 
ticable grade and cross section, and, even 
then, results in an abnormal crown and 
little or no curb display. The original 
cost of sheet asphalt, consisting of a 
binder course and topping, is large, and 
such an outlay generally proves improv- 
ident when used to cover the uncertain- 
ties and hazards existing in old macadam 
streets. 

The use of the quarter inch sand mix- 
ture previously discussed herein, together 
with the elimination of the binder course, 
presents a proposition unusually attract- 
ive. It has been shown that this surface 
can be laid for approximately 50 cts. per 
sq. yd. per inch of thickness. An inch 
and a half covering should give econom- 
ical and satisfactory results. This depth 
may be thinned to 1 in. on the sides of 
the road along the curb. In order to 
give construction of this nature a service 
test a section of waterbound macadam 
was chosen several squares in length. So 
that a positive determination could be 
made, a portion of the street, for com- 
parison, was surfaced with a bituminous 
macadam. 

The old road, repaired and brought to 
a good shape with new stone and screen- 
ings, was opened to traffic for three weeks 
prior to construction of the new surfaces. 
During this period it was sprinkled twice 
daily. The portion to be topped with the 
quarter inch sand mixture was divided 
into two sections, one simply being well 
broomed just prior to receiving the sur- 
face, the other being sprayed with a light 
tar, about 44 gal. per sq. yd. This treat- 
ment was given the day before laying the 
hot mixture in order that the tar might 
have time to soak into the street. The 
portion covered with bituminous macad- 
am was thoroughly swept prior to being 
surfaced. Thus there are three sections 
available for comparisons; a 11% in. sheet 
asphalt laid on a macadam road, a sim- 
ilar construction, the macadam having 
just been dressed with a light tar, and 
third, a 3-in. bituminous surface on the 
existing road laid in accordance with 
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usual specifications for penetration mac- 
adam. 

For this latter construction the stone 
used averaged 2,500 lbs. per cu. yd. and 
cost, delivered at the city’s railroad yard, 
$2.88 per ton. Fine material for the seal 
coat cost $1.08 per ton. It might be 
noted that the freight on a cubic yard of 
stone is 45 cts. more than the entire cost 
of a cubic yard of quarter inch sand F. 
O. B. the city’s wharf. Tar used for bind- 
ing the stone cost approximately 16 cts. 
per gallon in place. The cost of the 
penetration macadam may be itemized as 
follows: 
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unsatisfactory mixture. Due to the un- 
certainties in such work, it has been com- 
mon practice to require contractors to 
guarantee their construction for periods 
of from one to five years. Why should 
the responsibility be placed on the con- 
tractor when the engineer specified the 
work and design down to the minutest 
detail? It is unnecessary to blend mate- 
rials so as to conform to certain well 
known or patented formulae. An aggre- 
gate that is used with success in Port- 
land cement concrete may be handled 
with assurance in bituminous mixtures. 


3-in. Penetration Macadam—Cost Per Sq. Yd. 


ITEM 


2%-inch stone @ $2.88 per ton...........-.5. 
1 -inch stone @ 2.88 per ton............00: *e 
i). fe ear 
Hauling @ 70c per ton (300 lbs. of stone)... 
Spreading stone and screenings ...........+0:+ 


Screenings @ 


Rolling 


3% Gals. tar © i6e Ih PIRES... cicccccccvce 

Total operating and material......... 
5% contingencies—10% overhead ...........+- 
So lg ee eee eres 


ye rene 


A one and a half inch surface using a 
hot mixture with quarter inch Potomac 
sand can be laid for 75 cts. as compared 
to $1.27 for a 3 in. penetration construc- 
tion. The thinner surface, not execes- 
sively raising grades, is, of the two, bet- 
ter adapted for topping existing old roads. 
Not only is there advantage from the 
standpoint of primary engineering and 
economy but also the inch and a half 
sheet asphalt renders better service and 
costs less for maintenance. 

Conclusions Independent of Location 

While the comparisons that have been 
made herein of different surfaces are 
upon conditions existing in the city of 
Washington, the conclusions reached are 
to a great extent independent of locality 
since the economy shown is larzely one 
of material quantities. The saving that 
appears in. favor of a premixed surface 
can be realized only when the work is 
not enveloped by such a haze of speci- 
fication requirements as to confuse the 
contractor. With the design of bitumin- 
ous pavements on a workable basis, it is 
not necessary to place dependence upon 
misleading granulometric formulae. Cer- 
tain mesh combinations of aggregates in 
one locality mixed with a definite amount 
of bitumen may give a satisfactory pave- 
ment. The same combinations made up 
in a different locality may give a most 





AMOUNT COST 

per Sq. Yd. per Sq. Yd. 
Pree ee 230 lbs $0.33 
Saaeiaaetatee 40 Ibs. .057 
PE OP 30 Ibs. .043 
RO CE TES 105 
Pe Pee 045 
eoeecceve .030 
bata Geeawes .360 
Ree eon $0.97 
We 15 
oreeet eevee Pe 8) 
aaldieh ei eia naire $1.27 


Procedure in Selecting Proper Aggregate 


It is thus apparent that there are a 
number of variables to be properly con- 
trolled if successful bituminous design is 
to be achieved. The cost is, of course, a 
vital consideration and any good pave- 
ment must not only render efficient serv- 
ice, but its cost must be within reason. 
With the understanding that due weight 
is given to the cost factor, the following 
would be the procedure in selecting the 
proper aggregate: The “normal mix,” 
diagram, Fig. 1, enables the quantity of 
bitumen to be determined for any aggre- 
gate. The block test then shows the 
probable behavior of the mixture made 
with this aggregate and determines 
whether or not it will be satisfactory for 
use as paving material. This simple 
block test enables us to vary the compo- 
sition of the aggregate by the addition 
of filler or dust and shows to what extent 
the mixture may be affected by changes 
in the penetration of the asphalt cement. 
It further shows the behavior of the mix- 
ture under temperature changes. The ob- 
ject of all of these tests is to obtain a 
paving mixture, economical in first cost, 
economical as to annual maintenance, and 
one that will render satisfactory service 
under the actual traffic to which it will 
be subjected. 
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REPORT OF PRESIDENT HARD- 
ING’S CONFERENCE COMMITTEE 
ON MUNICIPAL ORGANIZATION 
TO HANDLE UNEMPLOY- 
MENT EMERGENCY 


(Editor’s Note: Every responsible pub- 
lic official should read and act on the rec- 
ommendations contained in this commit- 
tee report to the extent of his resources 
and abilities. He is relieved of the re- 
sponsibility of making the decision to act 
{that decision has been made at Wash- 
ington for the nation], but it is his re- 
sponsibility to act on the decision so 
made. Briefly stated, this report points 
the way to a nation-wide municipal drive 
against unemployment. It will solve the 
local employment problem wherever acted 
upon and, if followed throughout the coun- 
try, will solve the national unemploy- 
ment problem. It will be noted from the 
committee roster, given below, that men 
on the committee are familiar with state, 
municipal and county public improvement 
work and know what they are talking 
about.) 


It is Up to Local Communities 

Cities and towns must be relied upon 
for immediate attack upon the emergency 
created by unemployment. Whatever is 
done must take place in local communi- 
ties and the citizens of such communities 
are the ones responsible and capable of 
seeing that the necessary measures are 
carried out. This but repeats the first 
principle of American public life, re- 
liance upon local initiative and obliga- 
tion. 

The mayors of cities are the natural 
and authorized leaders and directors of 
their communities for all emergencies af- 
fecting the public welfare. In the present 
crisis the mayor should head the effort 
of each locality and organize the most in- 
fluential and representative citizens and 
agencies to handle the local situation. 

Mayors and Governors Should Lead 

In the interest of speed, order and ef- 
fectiveness the chief official of each com- 
munity should immediately marshal all 
its resources. The mayor and his organi- 
zation should furnish such leadership as 
will enlist the support and utilize the 
services of all. 

The governor of each state as the supe- 
rior officer of all local officials is urged 
to call emphatically to the attention of 
communities and mayors their peculiar re- 
sponsibility and fitness for handling this 
unemployment situation. 

The methods of accomplishing results 
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must vary with each locality, and no 
methods capable of universal adoption can 
with safety be recommended. Therefore 
specific recommendations to communities 
are confined to the very urgent one that 
following the leadership of their mayors 
with united local committees they accept 
this primary obligation to the full. 


General Guiding Principles Based on 
Past Experience 


However, the following suggestions or 
general principles based on past expe- 
rience are respectfully offered to such 
communities: 

1. The Mayor’s Committee should try 
to harmonize the operation of all the dif- 
ferent agencies which are trying to re- 
lieve the situation, so as to avoid clash- 
ing and wasted effort. 

2. The facts of the extent and distribu- 
tion of unemployment should be in the 
possession of the committee and should 
be made available to the public. 

3. Each locality should have a public 
employment bureau. 

4. The Mayor’s Committee should try 
to get the whole community behind the 
effort to speed up the construction of 
public improvements. In a period like 
this there should be the greatest activity 
in putting up new schools and other 
needed public buildings, and in necessary 
repairs and improvements in _ streets, 
bridges, sewerage, public utilities, parks 
and other municipal works. 

5. Every effort should be made to pro- 
vide real work by stimulating industry. 
Meanwhile each industry should be urged 
as far as possible to keep together its own 
force by giving at least part time employ- 
ment. 

6. In some cities “Spruce-Up” cam- 
paigns have proved good. In these every 
one is urged to do at once whatever is 
needed in the line of sprucing up his prop- 
erty. This applies both to public and 
private owners of property, to small 
householders and flat renters as well as 
to large companies, hotels, theaters, etc. 
It should be made clear to all that money 
spent in this way, stimulating the regular 
activities of industry, will help to reduce 
unemployment far more than any other 
aid. 

7. It is important to strengthen and 
increase the resources of the local family 
welfare agencies which are best prepared 
for effective service, and to give them 
vigorous support in order that they may 
deal promptly and adequately with the 
needs of families and individuals. The 
burden of meeting these needs should be 
borne, not by a selected few, but by many. 
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Provision should be made for maintaining 
the usual facilities for the homeless, and 
for the relief of poverty arising from 
sickness, from widowhood, from mental 
or physical handicaps, in order that these 
may not be a complicating factor in the 
problem of unemployment. Cities that 
have municipal lodging houses or other 
adequate provision for the homeless man 
find that this makes possible differentia- 
ting the two problems of the resident and 
floating unemployed, and enforcing regu- 
lation against vagrancy and begging. 


8. Consideration should be given to the 
practicability of keeping children in 
school as long as possible in order that 
they may not compete for the insufficient 
number of jobs and also that they may 
profit by additional schooling and the 
postponement of the beginning of wage- 
earning. It may be found desirable to 
give scholarships to minors beyond the 
compulsory school age, and the public 
schools have provided special vocational 
training for them so that the period of 
unemployment may be used to equip 
them for better positions. 


9. It must always be remembered that 
an unemployed person needs work, first 
and last, and that the community should 
relax no effort to find work for him, re- 
garding other aid only as a temporary 
measure to be superseded at the earliest 
possible moment by work. The commu- 
nity should be able to handle the situa- 
tion in such a way as to make bread lines 
unnecessary. Each community should re- 
member that hunger and want must be 
relieved, and it should always be prepared 
to take whatever measures may be needed 
to prevent human suffering. 


10. We suggest that each city avail it- 
self of the experience of others. The 
methods of Detroit, Boston, Philadelphia, 
Milwaukee and New York have been 
brought to the attention of the conference, 
and we are certain that the mayors of 
these and other cities will be glad to an- 
swer inquiries. 

The report is unanimous. Col. Arthur 
Woods of New York is chairman of the 
committee and the following are the other 
members: Charles M. Babcock, St. Paul, 
Minn.; Bird S. Coler, New York City; 
James Couzens, Detroit, Mich.; Bascom 
Little, Cleveland, Ohio; Andrew J. Peters, 
Boston, Mass.; Ida M. Tarbell, New York 
City; Ernest T. Trigg, Philadelphia, Pa.; 
Matthew Woll, Washington, D. C.; G. E. 
Haynes, Washington, D. C. 
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A FRIEND OF THE FARMER TAKES 
US TO TASK 


To the Editor: 


I am in receipt of your circular letter 
enclosing clipping from Municipal and 
(Reference is made 
to a reprint of the editorial entitled: 
Building or Breadlines, published in the 
September, 1921, issue.—Editor.) 

Referring thereto, let me call your at- 
tention to farming, the industry, the larg- 
est buying power in the world, which you 
and those you represent, helped down and 
are now keeping down in the interest of 
economy. 

How do you expect any money in cir- 
culation in the corn belt, which embraces 
five states, with the price of corn at 35c 
and oats at 15c? You can “Legislate” and 
“Resolve” and send out propaganda for 
the next ten years and the situation will 
not improve. You asked the farmer to set 
the example, but you did not keep your 
promise and follow. Now. instead of 
keeping him down, help pull him out of 
the mire and you will see work and busi- 
ness start immediately. He is the big- 
gest buyer of labor, for he buys every 
material and product of labor. The 
farmer, nor anyone else, for that matter, 
that knows anything about progressive 
economy, will demand a cheap or low 
priced industrial system. It is better for 
the welfare of the country that prices 
maintain a fairly increased level. It stim- 
ulates business and industry and is an in- 
centive to labor to earn and each individ- 
ual’s prosperity is then wholly dependent 
upon his ability to save. 

Very truly yours, 
JOHN A. GOODWIN, 
Investments, Real Estate, Law, Insurance, 
Loans, Etc., 
203 North Street, 
Normal, Illinois. 
Sept. 28, 1921. 


(Editor’s Note: Mr.Goodwin’s letter 
is most welcome because it states a view 
widely entertained in the agricultural 
districts and because it illustrates the fact 
that we are living in “an era of mutual 
suspicion and distrust,’”’ so we gladly em- 
brace the opportunity to make a few ob- 
servations on the points raised, in our 
own behalf and that of “those we rep- 
resent.” 

Now what are the facts? In the first 
place let it be said that the farmer’s no- 
tion that every city man’s hand is set 
against him is a nightmare and nothing 
more. Agriculture is the mother of us all 
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and every city man who is worth two pins 
not only recognizes this fact but finds 
much pleasure in admitting it. We are 
not thankless children and have no 
thought of denying our mother agricul- 
ture. The Construction Industry is very 
proud of its position as the second among 
American industries, second only to Agri- 
culture. To be second only to Agricul- 
ture, is, of course, to lead all the rest and 
that is quite enough. We doubt if any 
American wants any industry to take the 
leadership from Agriculture. At any rate 
this is an impertinence of which the Con- 
struction Industry is incapable. 

We see no justification for the state- 
ment that “we” and “those we represent,” 
helped farming down and are now keep- 
ing it down in the interest of economy. 

Let us take the “we” part first. (It 
should really be spelled “wee” because it 
is so small.) Would it surprise you great- 
ly, Mr. Goodwin, to learn that the editor 
of this magazine was born and reared on 
an Illinois farm, that his furrow often 
broke the “stubborn glebe,” that he knows 
what it means “to meet the sun upon the 
upland lawn,” and that his father, and 
only brother still live on the old home- 
stead? Such is the case, unimportant in 
itself, you will say, and right you are, 
but important as an illustration of the 
fact that the majority of city dwellers 
either came direct from the farm or are 
but one or two generations removed from 
it. The cities are not peopled with one 
race of men and the farms with another; 
the city man and the farmer are blood 
brothers and when the farmer is not pros- 
perous the city man is unhappy and, 
moreover, is usually anything but pros- 
perous. No, the assumption that the city 
man “helped the farmer down” will not 
hold, not in this day and generation. 

Not long ago we were talking with an 
elderly gentleman who has been a leader 


in the Construction Industry for many 
years and he deplored the farmer’s pres- 
ent position, saying the rest of us could 
not hope to profit greatly while the 
farmer is not prosperous. This is gen- 
erally understood and is a basic economic 
truth. The Construction Industry, and 
every other industry, would be very happy 
to see the farmers again prosperous, for 
selfish as well as sentimental reasons. 
Our editorial, which prompted our cor- 
respondent’s letter, had nothing to do 
with the imaginary case of the farmer 


against his relative in the city. We were 
not dealing with theories, economic or 


otherwise, but with two facts recognized 
by everybody from the President of the 


MUNICIPAL AND COUNTY ENGINEERING 





Vol. LXI1, No. | 


United States down to the editor of this 
modest professional journal, namely: the 
unemployed now number fully 6,000,000 
men and winter is coming on. We ad- 
vocated, and still advocate, and shall keep 
on advocating the launching of long de- 
layed public improvement projects as a 
means of providing useful work for those 
who are now idle. This is an old, old 
method of coping with unemployment. It 
has been used many times during past de- 
pressions. Obviously, it will not help the 
farmer to have men idle, in the cities, 
who must subsist on public charity before 
another spring unless work is found for 
them to do. We advocate a time-tried pro- 
cedure which our position has naturally 
brought to our attention and understand- 
ing. 

In this issue we publish a letter from 
a correspondent in Decatur, IIl., who tells 
us that his city is now doing the various 
things we propose. If we remember the 
geogr:>phy of our native state, and we 
think we do, Decatur is not for from 
Normal and both are in the corn belt, 
which region, we stoutly maintain, is the 
present day Garden of Eden. What is 
good for Decatur is good for Normal, too. 

The editor is not an economist, either 
of the long or short-haired variety. But 
one or two things seem so plain we 
should all agree on them. First, the pres- 
ent depression is world wide. It is worse 
in every other country than it is in ours. 
The export trade is “flat” and the farmer 
can’t sell his surplus over domestic re- 
quirements. This is merely the cold, grey 
morning after the debauch of the greatest 
war in history. Second, it is certainly 
better for the farmer to have city people 
busy and able to buy than to have mil- 
lions of them idle and subsisting only by 
grace of breadlines and soup kitchens ad- 
ministered by the tight hand of charity.) 





WILKINSBURG, PA., MODERNIZES 
29-YEAR-OLD BRICK 
PAVEMENT 


By Charles F. Snerling, Borough Engineer 
Wilkinsburg, Pa. 

What is perhaps one of the most eco- 
nomically constructed stretches of street 
improvement on the entire Lincoln High- 
way, particularly when considered from 
the standpoint of durability and the 
service it will render traffic in years to 
come, has just been completed on Penn 
Avenue in the Borough of Wilkinsburg, 
Pennsylvania. It is of vitrified brick and 
cost only $1.92 per sq. yd. 
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The story, to be rightly told, must start 
back in 1892, when the original pavement 
was laid. At that time there was no 
knowledge of swiftly moving automobiles 
and heavily laden motor trucks which 
later were to grow to such numbers as to 
create our modern traffic and attendant 
paving problems. 

There were a few requirements, how- 
ever, which determined the type of. pav- 
ing to be placed on Penn Avenue 29 years 
ago which hold equal importance today. 
In the first place the street is abutted on 
one side by a railroad siding. This meant 
that heavy wagons transferring freight 
would use the thoroughfare. A durable 
pavement was therefore essential. 


The Original Pavement 


The following construction was 
adopted: An 8-in. two-course rolled stone 
and gravel base, 2-in. sand cushion and a 
4-in. vitrified brick wearing surface. 

For 25 years this pavement stood up 
without a sign of impairment. Then dur- 
ing the war, when an added burden was 
thrown on the highways, this particular 
street got more than its share. Army 
trucks and commercial trucks, heavily 
laden, used it summer and winter. 


Despite this increased traffic, both in 
number and in weight of vehicles, a con- 
dition which the designers of the road 
never expected it would have to undergo, 
the principal apparent effects were slight 
local base settlements. This resulted 
from the heavy traffic further compaeting 
the base. It settled in spots where the 
base had not been as thoroughly com- 
pacted as it might have been at the time 
of construction. 


Because of the fact that the heavy traf- 
fic caused the old base to settle, and be- 
cause we realized that in years to come 
this main thoroughfare would be called 
upon to carry increasingly heavy traffic, 
it was decided to strengthen it this sum- 
mer, still adhering to the original type of 
construction as to base and wearing sur- 
face, because both had justified themselves 
in the 29 years of service. 

When the old brick were taken up we 
found in several places, to the length of 
100 ft. and about 4 ft. wide, several 
stretches of no other foundation than 
river sand. In my opinion this was placed 
there originally contrary to specifications, 
and I speak of it because the sand seemed 
to support the surface equally well with 
the old stone and gravel base which was 
supposed to underlie the entire surface. 


The Reconstructed Pavement 
In the reconstruction we made good use 
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After rolling it 


of the old foundation. 
several times thoroughly to compact it, we 
spread over it about 6 ins. of granulated 
slag, of which a cheap supply was avail- 


able locally. This we rolled down to a 
thickness of about 3 ins. The slag was 
then thoroughly sprinkled with water and 
rolled again, shaped to grade, and rerolled 
until it presented a perfect base. We 
used a 5-ton gasoline tandem roller. 


On this newly strengthened base we 
laid, directly upon the granulated slag as 
consolidated, a 3-in. vitrified brick wear- 
ing surface. We then rolled the brick 
surface with the 5-ton roller and lastly ap- 
plied a filler of asphalt according to the 
specifications of the National Paving 
Brick Manufacturers’ Association. 


In conclusion I want to say that the 
cost of $1.93 per square yard does not in- 
clude any salvage on the old brick. These 
we are going to use in paving the bottom 
of our culverts, of which we have a mile 
or two in the borough. 





SEWER CONSTRUCTION IN 
DETROIT, MICHIGAN 


By F. F. Griswold, Pressed Steel Dept., 
Truscon Steel Co., Youngstown, Ohio 

Several years ago the City of Detroit 
annexed a great deal of property lying 
north of Highland Park and Hamtramck. 
Drainage of this property was necessary, 
and considering the rapid growth of De- 
troit in the past few years it seemed quite 
likely that these sections would soon be 
built up. For that reason the Department 
of Public Works has been putting in the 
storm water sewers. 


The total Detroit sewer projects as orig- 
inally drawn up totaled some thirty-three 
million dollars, and of this amount con- 
tracts have been let for approximately 
twenty million, leaving thirteen million 
dollars of contracts yet to be let. These 
are being let at the rate of about 14% mil- 
lion per month. 

The type of soil through which sewers 
are being constructed is ideal. It is prac- 
tically all high grade blue clay. This clay 
starts, in most instances, about 10 to 15 
ft. below the surface, and tests which 
have been made have found it to extend 
down 250 ft. to 300 ft. and further. 


The Bates Street Sewer 


One section of the Bates Street sewer 
is being constructed by Booth & Flynn, 
General Contractors, Pittsburgh and New 
York. It is some 3,000 ft. long and is 13 
ft. 6 ins. inside diameter. The walls are 
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concrete and are 16 ins. thick. This is 
one of the three new relief sewers in the 
center of the city. 

In the south end of this sewer the 
ground is quite sandy and wet in places, 
and it is necessary to construct the sewer 























VIEWS OF SEWER CONSTRUCTION 


View of Muck Handling Hoppers Used 
on Large Jobs—Truscon Tunnel Liner 
Plates for Use in Gratiot Ave. Sewer— 
Concrete Blocks Used in Connection with 
Truscon Form on Livernois Road Sewer. 


under air. In some places the roof of the 
sewer is only about 11 ft. from the street 
surface, and for that reason a heavy air 
pressure cannot be maintained, as there 
would be a possibility of blowing up the 
street. The pressure is maintained at 
about 6 pounds per square inch, which is 
sufficient to keep back the water. 
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Working Under Air Pressure 


In order to work the sewer under air 
it is necessary to build two bulk heads 
in the sewer near the shaft. These bulk 
heads are about 30 ft. apart and are made 
of concrete poured integral with the walls 
of the sewer. A square hole is left at 
the bottom just large enough for a loaded 
car to pass through. Heavy steel doors 
are swung on hinges on each bulk head. 
These bulk heads form a chamber in 
which the air can be equalized, thus al- 
lowing cars to pass through the tunnel 
while maintaining air pressure. For ex- 
ample, when a car comes down the shaft 
to go to the head of the tunnel it is nec- 
essary to open a valve in the outside 
bulk head, which allows the air in the 
chamber to equalize with atmospheric 
pressure. When the pressure has been 
equalized the door is opened and the car 
pushed into the chamber. The door is 
closed and also the outside valve. Now 
the inside valve is opened and the pres- 
sure in the chamber is equalized to that 
within the sewer, thus allowing the inside 
steel door to open and the car to go on 
through. 


The Mining 


On the night gang there is a “Miner” 
who digs a hole just large enough to work 
in and to the depth required in the next 
day’s digging. This makes a place for the 
men on the day gang to work in when 
they start to work. One or two men will 
go into the hole and dig it out until it is 
large enough for several men. They dig 
on the sides and roof first so that the 
roof is finished ahead of the rest of the 
sewer. At the same time the floor of the 
sewer will be dug out to a little below 
the spring line. When the digging has 
progressed to this point the Needle Beam 
is put in place and lined up. The Needle 
Beam is a heavy I-beam about 4 ft. 
longer than the length of sewer to be dug 
each day. It is used to line up grade and 
center line. One end of the Needle Beam 
rests on a ledge in the far end. of the 
tunnel and the other end is blocked up 
and wedged with a bearing on the con- 
crete which was poured the night before. 
With the Needle Beam in place and the 
roof held firmly by jacks, one end of 
which is braced against the Needle Beam 
and the other against tunnel liner plates, 
the digging continues until the necessary 
emount of dirt has been removed, and the 
outside diameter is correct. The section 
of the sewer is then ready for setting 
forms. 




















Oct., 1921 


Two Ways of Setting Forms for Con- 

creting 

The forms for concreting are lined up 
in two ways. The first of these, and the 
way which is generally used in the large 
diameter sewers, is by means of the 
Needle Beam. The cross-bracing of the 
ribs of ‘the form is so spaced that when 
resting on the top of the Needle Beam the 
ribs will be in correct alignment as re- 
gards grade. The spacers between the 
ribs of the forms will keep them in line 
and as the Needle Beam has already been 
set up as to grade, the setting up of the 
form is very simple. 

The Needle Beam is already under pres- 
sure on top, due to the fact that jacks are 
working from it against the tunnel liner 
plates used in the roof, therefore it is 
possible .to put one or two jacks in posi- 
tion against the under side of the Needle 
Beam and against the ribs of the steel 
form to hold it in place and keep it from 
floating when the concrete is being 
poured. 

The second way of setting up forms is 
by means of concrete blocks. These blocks 
are pre-cast and have set before being 
used. When the forms are ready to be 
placed several of these blocks are put in 
position and lined up as to grade and 
center line. The ribs of the forms are 
then built up on these concrete blocks. 
Bracing is accomplished by means of 
jacks, which hold the ribs against the 
concrete blocks, and also by means of 
blocking from the top of the rib to the 
roof of the tunnel. 

As soon as the ribs are in place the 
plates are put on up to the spring line. 
The row of plates nearest the concrete 
which was poured the day before, or, in 
other words, the row of plates which 
would be handiest to the car of concrete 
as it comes to the head of the sewer, are 
not put in until the concrete is up to the 
edge of them. The plate is then put in 
and the concrete shovelled up over the 
plates. They begin to pour the concrete 
just as soon as the lower plates are in 
place, and as the concrete fills up the 
side more plates are put on. By this 
method it is not necessary to lift the con- 
crete as high as it would be were the 
plates put on up to the top at one time. 
When the top of the sewer is reached key 
plates are slipped into place and the con- 
crete shovelled up onto them a little bit 
at a time and pushed back into place 
with a hoe. This is probably the slowest 
and hardest part of the job. 


Placing the Forms 
In placing these forms the ribs are first 
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put in position, lined up and spaced. 
These ribs are formed of heavy channel 
of sufficient strength to withstand what- 
ever pressure is required of them. The 
ribs are made up in two, three or four 
sections to a circle, depending upon the 
style, construction and the size of the 
sewer. Gusset plates are fitted to the ends 
of the channel, one on each opposite leg 
of the channel; in other words, one sep- 
arate plate is riveted solid to one leg of 
channel A, while another gusset plate is 
fastened solid to the opposite leg of Chan- 
nel B, thus when they come together they 
can be slid into place by one another and 
then bolted securely. Where conditions 
make it necessary there is also special re- 
inforcing from the gusset plate fastener 
to the center beam and from there to the 
gusset plate on the lower side. 

The plates used for covering the ribs 
are of various sizes, depending upon the 
diameter of the sewer. They are gener- 
ally 3 ft. in length and 18 ins. to 36 ins. 





TRUSCON TUNNEL LINER PLATES, 


SEVEN-MILE ROAD AND GRATIOT 
AVE. SEWERS, DETROIT, MICH. 


Outside Diameter of Sewers—12 Ft. to 
13 Ins. 


in circumferential width. At the top of 
the forms there are plates which are 
called “Key” plates, which are small and 
easy to handle. These are placed in one 
at a time as the concrete is filled in be- 
tween the form and the roof. 

It takes about 5 hours to pour 12 ft. to 
15 ft. each night, and this concrete has 
set sufficient by the next night to make 
possible moving the forms up to the next 
position. 

All Detroit sewer work is under direc- 
tion of Mr. C. W. Hubbel, Chief Engineer, 
and Mr. Sears, Superintendent. Fred 
Legg is chief inspector, having assistants 
on each separate job. 
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NEW COMPLETE STREET LIGHTING 
SYSTEM FOR KANSAS CITY, MO. 


Kansas City, Mo., will be one of the 
first cities in the country to adopt a uni- 
form system of modern ornamental street 
lighting illumination on a large scale; 
and incidentally this improvement will 
mean displacing 2,000 gas posts with 
which the residential section of the city 
is now lighted, as well as a number of 
electric lights of the cluster and overhead 
pendent type. 

The city has just contracted with the 
Kansas City Light and Power Company 
for the installation of approximately 7,000 
lamps in Novalux units, and it is expected 
that by the time they are installed the 








LIGHTING FIX- 
MO. 


TYPICAL STREET 
TURES FOR KANSAS CITY, 


Left: Form 8, General Electric Nova- 
lux Fixture with Alabaster Rippled Glass 
Globe—Right: Form 16, G. E. Novalux, 
Equipped with No. 97 Diffusion Globe 


and Metal Canopy. 


number will be doubled in order to keep 
step with the progress of the city, the 
residential districts of which are rapidly 
expanding. An initial order for 2,000 
Novalux units has already been placed 
with the General Electric Company, and 
additional ones will follow as the work 
prosresses. 

Some years ago there arose in Kansas 
City a demand for ornamental street 
lighting. The business district is pretty 
well covered by street car lines, and 
therefore it was decided to utilize the 
trolley wire standards for holding the 
lamps. <A cluster of four globes, each 
containing a 100-watt multiple lamp, was 
placed on each standard. Approximately 
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1,200 trolley poles were equipped in this 
way, the whole constituting what was 
called the Bright Way Lighting System. 

Outside the business district, and be- 
tween it and the residential sections, 
there is a small zone which for a number 
of years has been lighted by four-ampere 
magnetite arc lamps of the pendent type 
and G-E Form 6 Novalux fixtures equipped 
with 600 candle power lamps and band re- 
fractors. The residential section has for 
years been lighted entirely by gas posts, 
using several thousands of gas lamps. 

The recognized inefficiency of the clus- 
ter lighting, together with the poor re- 
sults obtained from the gas lamps, re- 
sulted in a popular demand for better 
street lighting. 

The Chamber of Commerce took up the 
matter and started an agitation for cor- 
recting this condition. A “Get it Done” 
committee was appointed, and after va- 
rious reports on the subject had been 
made, the city, the Chamber of Commerce 
and the Kansas City Light and Power 
Company united their forces to give the 
city a modern street lighting system. The 
result is the new installation authorized 
and just announced. 

The cluster lamps now in use on the 
trolley poles will be replaced by an orna- 
mental bracket supporting a Form 8 
Novalux unit with alabaster rippled globe 
and metal canopy. 

The gas posts will be supplanted by 
iron standards of Flemish pattern which 
were designed by the Illuminating Lab- 
oratory of the General Electric Company 
and will be manufactured by the King 
Manufacturing Company of St. Joseph, 
Mo. These will be equipped with G-E 
Form 16 Novalux units, some of which 
will be furnished with No. 107 alabaster 
rippled globes and metal canopies, and 
others with the No. 97 diffusing globe and 
metal canopy. The alabaster rippled 
globes are of clear glass, rippled, with a 
flashing of opal. The ripple gives life to 
the “dead” light—i. e., the light from an 
incandescent lamp as contrasted with 
that of a luminous are—and the opal gives 
diffusion. All of these fixtures are to be 
equipped with 400 and 600 ec. p. lamps, 
the majority usinz the latter size. 


All of the units will be of the IL trans- 
former type for safety-first reasons, mak- 
ing it impossible for anyone to be injured 
in replacing lamps, cleaning glassware, 
ete. The lighting company plans to main- 
tain the new system in the very best con- 
dition and is having constructed a motor 
truck which will be used exclusively in 
cleaning the glassware of the lamps. 
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The hole to be patched is cleaned out and 
the bottom and sides are painted with 
“Tarvia-KP.” 














The mixture of “Tarvia-KP,” 
stone and sand is put 
in the prepared hole 







“Tarvia-KP” and stone are turned over 
by hand until all stones are coated, Then 
sand is added, 


A Patch in Time 
Saves Many a Road— 





es is the time to fortify your roads against the ravages 
of winter. Patch the surface breaks, fill the depressions— 
have your streets and highways in ship-shape condition before 
the first snowfall. 


For winter, with its alternate freezing and thawing will ruin 
a road, whereas a /ittle care now may mean a Vast saving in. 
actual dollars later on. 


“Tarvia-KP” has an astonishing variety of uses. It is em- 


ployed in patching macadam, asphalt, bituminous-concrete and The mixture is we tamped and covered 
with screenings. 


cement-concrete roads. 


“Tarvia-KP” is a material that can be used for patching at 
any time of the year—it is as serviceable in winter as in summer, 
for freezing does not injure it. A batch of the mix can be made 
today and used weeks hence—in fact, aging improves it. 


“Tarvia-KP” makes a smooth, perfectly bonded patch—a 
patch that becomes an integral part of the road itself. A patch 
that is durable. 


There is only one “KP” and that is “Tarvia-KP” patching 
material made by The Barrett Company. 








A seal-coat of % gallon of “Tarvia-KP” to 


Our nearest office will gladly send you an illus- do ananen anid cmeabanes oe tte. 


trated manual of instructions showing each 
step in patching a road with “Tarvia-KP.” 


FOR COLD PATCHING 








Screenings are scattered over the seal- 
coat and the patch is again tamped. 
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Authority was given the mayor of the 
city by the City Council to enter into a 
new contract with the company, and this 
contract is pronounced one of the best of 
the kind ever written. Requests for 
copies of it have been received by the 
company from all over the country. 

The following is a partial description 
of the number and types of lamps to be 
used in the new installation according to 
the terms of the contract. 

The present bright way street lights 
will be replaced by 952,600 c. p. Mazda 
series lamps with Novalux units in the 
downtown district and 300, 400 c. p. series 
lamps in replacing the old bright way 
system in the outlying business district. 

To replace gas lights on streets, boule- 
vards and parks, 1,080 600 c. p. lamps on 
standards will be used. Twelve of the 
city’s parks will be lighted with 357 units 
of the same type. 

The total number of new street lights 
covered by the contract is 6,980. These 
replace 5,421 street lights which were in 
use April 1, 1921. 


CONCRETE TEST HIGHWAY AT 
PITTSBURG, CALIFORNIA 


The need of more information on some 
phases of highway construction is recog- 
nized by engineers and the general public 
in California as elsewhere. With this in 
mind, and in the belief that the material 
they manufacture would prove a valuable 
aid in securing reliable results under some 
of the most difficult conditions, the Co- 
lumbia Steel Company of San Francisco 
inaugurated the construction of a test 
highway. In the execution of this work 
to date they have received the hearty co- 
operation and assistance of other interests 
desiring to contribute in this manner 
toward acquiring more knowledge on the 
subject of highway building. 

The test highway has been built at Pitts- 
burg, Calif., in accordance with the plans 
published in a preliminary report, dated 
July, 1921, issued by the Columbia Steel 
Co. This highway will be tested to de- 
struction by means of motor-truck traffic. 
The highway was completed on July 11 
and the traffic on it has started. 

This traffic will be continued until the 
several types of road are broken. The 





road is built entirely on adobe, and it is 
so arranged that water can be turned into 
the side-ditches and its surface brought to 
an elevation equal to that of the top of 
the sub-grade. 

There are also four tunnels constructed 
for the purpose of making a study of the 
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action of the slabs and subgrade under 
traffic and variable moisture conditions. 
Careful observations will be made from 
time to time to determine the rate and 
amount of saturation of the sub-grade 
from the water-filled ditches. Other ob- 
servations which this limited space pre- 
vents describing will be made. 

The 13 types selected for investigation 
are the results of conferences with and 
suggestions by leading federal, state and 
county highway engineers, and represent 
their ideas as nearly as possible within 
the scope of this test. 

As the investigation proceeds the infor- 
mation secured will be given free to the 
public by means of bulletins, so far as 
the compilation of results permit. This 
is a public test for public information, 
and the interest of those who have the 
construction of “good roads” at heart is 
solicited. All are invited to visit this test 
highway at any and all times they may 
desire, and these visits will be very wel- 
come to those in charge of the investiga- 
tion. 

Mr. Lloyd Aldrich, consulting highway 
engineer of San Francisco, is engineer in 
charge and John B. Leonard, consulting 
structural engineer of San Francisco, is 
associate engineer. 


FREIGHT RATES ORDERED RE- 
DUCED ON ROAD MATERIALS 
IN OHIO 


The State Utilities Commission of Ohio, 
backed by public sentiment, expressed 
through the newspapers, by official senti- 
ment through state officers up to the 
Governor, and the testimony given before. 
it by representative paving brick manu- 
facturers, have ordered substantial reduc- 
tions in intrastate paving brick freight 
rates, effective Oct. 20, 1921. Sand and 
gravel shared also in the ordered reduc- 
tion, but not to the extent of the consid- 
eration given paving brick rates. 

The ordered reduction restores rates on 
the foregoing materials to those in effect 
prior to August 25, 1920; in other words, 
removes the last 40 per cent increase. 
Then, in addition, because, as stated in 
the order, paving brick had received prior 
advances disproportionate to those given 
other competing materials, an additional 
reduction of 10 cts. a ton is ordered on 
paving brick alone. For example, a pres- 
ent freight rate in Ohio of $2.24 becomes 
under the order $1.50 per ton; a $1.84 
rate becomes $1.22, to use two common 
Ohio rates as illustrations. 

Here is a precedent for other states. 
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WATER RATES FOR INDUSTRIAL 
CONSUMERS 


By E. E. Bankson, of the J. N. Chester En- 
gineers, Union — Bldg., Pittsburg, 
a. 


A common source of controversy, in 
water rate cases, is the industrial rate or 
rate to large consumers, and on inspec- 
tion of representative rate schedules 
which have been approved by courts and 
commissions there is to be found a wide 
variation in the attitude towards this in- 
dustrial rate. The purpose of this dis- 
cussion is to examine the permissible va- 
riation, in this respect, within a consist- 
ent course. 

The generally accepted basis of any rate 
theory is that “the individual charge for 

service shall be equal to the cost of the 
' individual service,” although there are 
many cases where the decision, as to rates, 
has been influenced by the value of the 
worth of the service as indicated by com- 
petition or possible loss of business and 
an effort will first be made to explain or 
partially define the useful scope and limi- 
tations of these two factors. 


The Cost Basis 


The cost basis (including depreciation 
and fair return) may be considered as 
the ideal condition serving as a guide in 
fixing the rates, the magnetic pole, so to 
speak, toward which the rates will be 
drawn, and they may or may not closely 
approach the ideal point depending on the 
relative strength of opposing forces in 
the form of competition, etc. The em- 
bryo advocate of the “cost basis” is usu- 
ally unable to recognize the justice of the 
“value basis’ under any circumstances, 
apparently failing to appreciate the fact 
that, though we are at liberty to fix rates 
according to any measuring stick which 
seems good, we have no way of compel- 
ling the consumers to purchase at the 
stated price. 

As a general proposition the primary 
function of a water works plant is that 
of supplying water to the community both 
for general purpose and for fire protec- 
tion, with the industrial supply as inci- 
dental to the main issue, although the 
reverse may be true in extreme cases. 
Certainly the grid-iron distribution sys- 


tem, which is a large percentage of the 
total investment, as well as the fire re- 
serve, and filter plant, if any, is created 
for the community. 

The decision, therefore, as to the indus- 
trial supply resolves itself into the ques- 
tion as to whether or not this incidental 
supply can be sold at a profit, and Mr. 
Chester has very clearly defined a profit- 
able or permissible rate for large con- 
sumers as “any rate which produces a 
result that will add to the net revenue 
of the plant,” but coupled with this defi- 
nition is also the understanding that such 
a rate to a large consumer should be the 
highest rate at which the sale can be ef- 
fected; a higher rate would defeat the. 
sale. This rate, too, will vary with dif- 
ferent localities, for instance the Penn- 
sylvania Railroad takes its entire supply 
in that district from the Dennison Water 
Co. at approximately 10c per 1,000 gals., 
while an average rate of 7%4c does not 
prove attractive to that same company in 
the Upper Sandusky district. 

The foregoing discussion does not im- 
ply that an attractive rate should be of- 
fered to all possible takers, for there 
would be no justice or equity in providing 
this incidental supply at a loss; in fact, 
the only justice in fixing a rate to a large 
consumer which would appear lower than 
the rate indicated by the “cost basis” lies 
in the fact that the net revenue thereby 
obtained is to be applied in fixing a lower 
rate for the major supply than would be 
possible without the revenue from this 
large consumer; granting a fair return 
on plant investment in either case. For 
instance, if a manufaeturing plant can 
easily obtain and only requires raw water 
under a low head, and if the city is sup- 
plied with filtered water under a high 
head, the lowest rate should be made un- 
attractive to the manufacturer, for in 
their case the value of the service to the 
manufacturing plant is lower than the 
minimum profitable rate to the water de- 
partment or company, and to supply this 
incidental service at an attractive rate 
would actually increase the burden to the 
domestic consumers. 

Another most vital point in this con- 
nection is that the attractive price to this 
large consumer may prove profitable only 
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because of the “existence” of a surplus 
plant capacity which can be used in de- 
livering this incidental supply, and that 
this price might prove unprofitable as soon 
as additional capacity was made neces- 
sary. In a recent case we protected the 
Water Company’s position in this respect 
by indicating the low rate as applying 
only “so long as the present facilities of 
the Water Company: are adequate,” and 
in another case where the plant capacity 
had been reached, and where one indus- 
trial plant was taking over half the de- 
livery at a low rate, we doubled the rate 
to large users so that the rate would be 
in excess of the value and this large in- 
dustry be thereby eliminated (or retained 
only at a rate which would justify an in- 
crease in plant capacity). 
Example of an Actual Case 


An example of an actual case may be 
cited where an analysis of conditions will 
serve to support the foregoing state- 
ments: 

A large industry in the town of “X” 
is now providing its own raw water sup- 
ply at a cost, for 1920, of 1.6c per 1,000 
gals., and is in a position to supply the 
necessary filtered water for its own plant 
at a computed cost of 4.2¢c per 1,000 gals. 
Allowing for contingencies, however, and 
for the advantages of the more reliable 
and carefully guarded city supply, they 
paid, in 1920, an average rate of 5%c to 
the city plant for their drinking and san- 
itary requirements. 

The rate of 5%c is admittedly less than 
the rate which would be indicated as 
equitable under the “cost basis” by an 
impartial analysis of the annual burden 
from the Water Company costs, but it is 
the highest rate at which the business 
of this industry can be retained, and be- 
cause of retaining this business at this 
rate the fair charge to other consumers 
is maintained at 12c per 1.000 gals., less 
than it would be if this industrial busi- 
ness were lost to the Water Company. 

On the other hand even the out-of- 
pocket cost of the Water Company service 
is 2.le per 1,000 gals., which would be 
increased by necessary fixed charges on 
additional plant capacity if the Water 
Company should attempt to supply its 
filtered water to the industrial plant as 
a substitute for the present raw water 
private supply. For the Water Company 


to offer a rate which would attract the 
entire demand of this industry in compe- 
tition with its cost of 1.6c would result 
in an increased burden for domestic con- 
sumers, provided a fair return is main- 
The equitable con 


tained for the water. 
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clusion is evident that the lowest rate 
offered by the Water Company should be 
made attractive to the sanitary demands 
of the industry, but positively unattract- 
ive to the raw water demands in this par- 
ticular case. 

The foregoing principles applied to the 
majority of water rates would indicate 
that the value of the commodity is more 
compelling than the computed cost of in- 
dividual service, and it is to be noted 
that, under a total fair return, if the in- 
dustrial rate is fixed lower than cost, the 
domestic rate must be fixed higher than 
cost, which is still within the value of 
the product, provided the domestic con- 
sumers continue their connections. Com- 
missions have often recognized this 
feature of value through their approval 
of rate schedules so designed, and dif- 
ferent phases of value have been recog- 
nized in many decisions, a few of which 
we quote at random: 

Different Phases of Value Recognized 


In the Bar Harbor Power Company’s 
Case, Maine, “Rates should not be higher 
than the value of the service to the con- 
sumer.” 

In the Greenville Water Co.’s Case, 
Maine, “If, in a given instance, it becomes 
a question whether the company shall re- 
ceive an adequate return or the rates 
shall be just and reasonable to the cus- 
tomer, the company must yield to the su- 
perior rights of its customers.” 

In the Butte Electric Co.’s Case, Mon- 
tana, “For whatever force is given to the 
principle that a just rate must take ac- 
count of the value of the service to the 
public, it cannot be said that the latter 
principle destroys the fair return prin- 
ciple, i. e., while the service may be worth 
nothing to the man who cannot pay, the 
utility cannot be compelled to meet his 
necessities.” 

In the Illinois Northern Utilities Co.’s 
Case, “Gas plants, located in small com- 
munities, cannot expect rates sufficient to 
make them paying concerns because such 
rates would exceed the value of service 
to the consumer.” Which the writer in- 
terprets to have the same meaning as ex- 
pressed in the following case. 

In the Lehigh Valley Transit Co.’s Case, 
Penna., “There are limits of fare beyond 
which transportation companies cannot 
go without driving away their business.” 

The foregoing analysis indicates that 
“value” is the final controlling element in 
many cases and that an industrial rate 
determined by value rather than by cost 
may be within good legal practice, as well 
as good business, so long as the existence 
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of that rate will effect a lower rate to 
other consumers. The “cost” basis is 
the goal towards which we strive, and 
which can be attained in some cases. 


The Case of Pittsburgh, Pa. 

There are instances, such as we found 
in the case of the City of Pittsburgh, 
where the most compelling influences 
guiding the broad and general policies 
of the water service are in support of, 
rather than against, the “cost basis” for 
fixing rates. For the large steel mills 
and furnaces, located on the river banks 
and requiring only raw water under a 
low pressure, it was clearly seen to be 
poor economy for them to share with the 
city the cost of purification, pumping over 
the hilltops, and finally transporting the 
water long distances, when a satisfactory 
supply is at their doors at a very much 
lower cost. It would in the end create 
a financial loss for the City of Pittsburgh 
to deliver water for such purposes at a 
price which would prove attractive to the 
manufacturer so located; especially so in 
this case, where we discover one com- 
pany pumping more water than that 
handled by the city plant, and years ago 
the City Council very wisely fixed the 
lowest rate at a point which is unattract- 
ive to the steel mills and insures the city 
against an uneconomical increase in plant 
capacity of monstrous proportions. 

Every Case Stands on Own Merits 

From the foregoing discussion the read- 
ef might possibly erroneously infer that 
we are advocating the “value” basis as a 
general rule for fixing water rates to in- 
dustrial consumers, but such an attitude 
is exactly contrary to our thoughts. We 
are rather pointing out that every case 
stands on its own merits, and we do ad- 
vocate a sane, logical and consistent 
analysis resulting in the correct policy for 
each case. 

The question of water rates to indus- 
trial consumers is nothing more than the 
question of the amount or extent of the 
“Slide” in the meter rate schedule and, on 
the basis of cost alone, you may find con- 
ditions supporting rates all the way from 
an absolute flat rate to all consumers on 
the one hand increasing to a very decided 
slide on the other hand. 

Practice of the General Water Co. 

The General Water Company, a Penn- 
sylvania corporation, operates a water 
works plant which is owned and used 
jointly by some half dozen coal and coke 
companies. The Water Company delivers 
water to a central point and provides sup- 
ply lines for a certain distance in any di- 
rection at which point a large consumer 
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may join on and complete the line to his 


plant desiring service. In this case, there- 
fore, remembering that all of the con- 
sumers are large industrial, there is no 
call for any slide in the schedule and no 
urgent need of any variation due to serv- 
ice charge or minimum charge. 


Conditions at Milwaukee 

The conditions at Milwaukee, Wis., in- 
dicate a basis for rates of only a slight 
practical difference from the foregoing. 
In this case the consumer, big or little, 
pays outright for his gridiron street main, 
individual service line and meter, thereby 
eliminating from the rate base the more 
common causes for slide in the schedule 
with the exception of the cost of meter 
reading, billing and collecting, which cost 
is covered in this case by a uniform serv- 
ice charge, and the remaining cost con- 
sists of the uniform or flat price per 1,000 
gals. to one and all. If it were practical 
to cover the service charge in the price 
per 1,000 gals. there would be created a 
justification for a small slide in the rate 
schedule. 

At Cleveland, Ohio 

It is the understanding of the writer 
that Cleveland follows practically the 
same policy as Milwaukee, except that the 
Cleveland water department furnishes the 
meter, creating a fair additional cost, 
which, if thrown entirely into the rate 
per 1,000 gals., would justify still more 
slide in the schedule than as mentioned 
for Milwaukee. 


At Brie, Pa. 

A practice similar to that followed by 
the City of Pittsburgh is next in line 
which differs from Cleveland, with respect 
to items mentioned, only in that the wa- 
ter department furnishes also the grid- 
iron street main, indicating still more 
slide in such a schedule, while the prac- 
tice in the City of Erie, where the Water 
Department provides all of these things 
and the individual service line in addi- 
tion, justifies the greatest slide in the 
schedule of the entire list so far. 

Following the case of Erie, let us look 
at a private plant, where the Public Serv- 
ice Commission requires, of the Water 
Company, all of the items of consumer 
service rendered by the Erie plant, and 
where we are also confronted with the 
condition that the industrial rate be fixed 
on the basis of “value” at a lower rate 
than pure costs would indicate. We then 
are justified in a still greater slide in our 
schedule, or, more properly, a part of 
this slide in all cases should be covered 
by a service charge, or a minimum charge. 

The maximum slide in a rate sehedule 
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is justified in the case of a private plant 
operating under the conditions of the case 
last mentioned, with the addition that 
there exists an excess in plant capacity 
which would otherwise remain idle, and 
where it is permissible temporarily to 
utilize this surplus capacity at a low rate 
sufficiently in excess of the cost of fuel 
and coagulants. 

The control in these various cases 
might be considered as appearing on a 
curve or diagram, representing slide in 
schedule, with the General Water Com- 
pany appearing at the bottom of the 
curve, while at the top would be found the 
small private water companies giving, un- 
der Commission jurisdiction, all of the 
mentioned items of consumer service and 
under the controlling influence of the 
“value” basis, supported by an otherwise 
surplus plant capacity. To find the rela- 
tive position, on this curve, of any plant 
or water company it is only necessary to 
examine its characteristics and environ- 
ment, but in any and all cases the final 
decision as to rates and slide in schedule 
should and must be based on sound, log- 
ical and controlling reasons. 

This paper was presented by Mr. Bank- 
son before the 1921 annual convention of 
the Central States Section of the Amer- 
ican Water Works Association. 





SOFTENING WATER FOR BOILER 
USE BY ZEOLITE METHOD 


To the Editor: 

Milton F. Stein, C. E., in his article, 
“The Economy of Feed Water Heating and 
Purifying in the Water Works Pumping 
Station,” in MUNICIPAL AND COUNTY ENGI- 
NEERING, Vol. LX, No. 5, May, 1921, does 
not appear to recognize the utility of the 
art of softening water for boiler use by 
the Zeolite method. 


Zeolite water softeners have been on the 
market in this country for more than 
eight years, and records touching on their 
application indicate that the vast majority 
are used for the production of boiler feed 
water, both in condensing and non-con- 
densing plants. 

The Zeolite water softener should not 
be compared with “the usual type” of me- 
chanical filter, since its functioning de- 
mands a special construction and acces- 
sories that make it a unique apparatus. 
The problem of filtration is to pass water 
through a layer of material which has 
openings in it sufficiently large to permit 
the free passage of the water and small 
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enough to stop the suspended particles 
that are desired to be removed. The 
Zeolite water softener problem is one of 
bringing all particles of the water into 
contact with the Zeolite material, which 
at once introduces a vastly different me- 
chanical problem from that of simple fil- 
tration. It should further be noted that 
no Zeolite mineral is on the market in its 
natural form, for all minerals that origi- 
nally possess some exchange properties 
must be artificially prepared or treated be- 
fore they become valuable for softening 
water. 


Mr. Stein’s description of the softening 
of water is correct, but his comparison 
with the quality of softened water pro- 
duced by the lime-soda process is by in- 
ference incorrect, for one infers that the 
lime-soda process invariably removes ob- 
jectionable salts from the water, and in- 
variably reduces the total dissolved solids 
to a very low amount, while the Zeolite 
process “exchanges objectionable salts for 
others,” which action is condemned by in- 
ference as a defect of the Zeolite process. 


The facts are that the lime-soda process 
partly precipitates from the water a por- 
tion of the temporary hardness, generally 
known as carbonate hardness, but the lime- 
soda process cannot precipitate all of it, 
because the resultant calcium carbonate 
is soluble in water to the extent of about 
two grains per gallon. Furthermore, ad- 
ditional carbonates generally exist in the 
colloidal state, which do not precipitate, 
and which pass over to the boilers in the 
treated water. 


The lime-soda process cannot precipi- 
tate out any chloride or sulphate hard- 
ness, generally referred to as permanent 
hardness, and when operating at highest 
efficiency only transforms such hardness 
to equivalent sodium salts. If, therefore, 
Zeolite softened water is to be condemned 
by reason of its sodium content, the con- 
clusion follows that lime-soda softened 
water must likewise be condemned, as it 
contains the same element. 


It is obvious that the greatest possible 
theoretical reduction of total solids by 
the lime-soda process is less than the total 
amount of temporary hardness contained 
in the water to be treated. Furthermore, 
an excess of reagents must be used to 
maintain the chemical reactions, and this 
excess, existing as soluble salts in the 
treated water, increases the total solids 
above the amounts that would theoretic- 
ally be expected. It is significant that in 


the actual operation of lime-soda softeners , 


this excess is considerable. 
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The two items of sludge disposal and 
after reactions are not mentioned, al- 
though operators of lime-soda softeners 
are keenly aware of the difficulty and ex- 
pense caused by the cleaning and dispo- 
sition of sludge. 


It is stated that “sodium salts are 
known to aggravate foaming,” and that 
“it follows that if a very hard water is 
softened by the Zeolite process it will in- 
deed be softened, but in its changed con- 
dition may cause trouble through priming 
and foaming.” Since permanent hardness 
(chloride and sulphate hardness) is not 
precipitated out by the lime-soda process 
but is transformed into sodium salts, it 
follows that waters containing a measure 
of permanent hardness when softened by 
the lime-soda process will also be high in 
sodium salts, and there would therefore 
be no difference in the priming and foam- 
ing qualities of such a water were it to 
be softened by the Zeolite method. 


Sodium carbonate is not only contained 
in lime-soda treated water but is an im- 
portant constituent of many boiler com- 
pounds. In fact the addition of sodium 
compounds to boiler feed water is an es- 
tablished practice to correct objectionable 
feed waters, which practice has not given 
bad results. On the contrary, it is con- 
sidered highly beneficial to the boiler and 
has always fulfilled its purpose when cor 
rectly used. 


Foaming is not a boiler trouble to be 
feared in well conducted boiler operation, 
where the boiler saline concentration is 
regulated by a blow-off schedule that 
keeps the concentration of boiler salines 
below the foaming limit. As a matter of 
fact where boiler feed waters are reason- 
ably free from mud and other suspended 
matter foaming should be mostly consid- 
ered as an announcement by the boiler 
that something is wrong, an automatic 
alarm in reality, rather than a boiler 
trouble. 


Again, it is contended “that waters high 
in sodium salts have an embrittling ac- 
tion on steel.” It should be carefully 
noted that this statement has never been 
proved, but on the contrary has frequently 
been denied by many prominent engi- 
neers and scientists. 

Occluded hydrogen is generally consid- 
ered a measure for the determining of 
the embrittlement of steel. Fuller* among 
others proved that the amount of hydro- 
gen occluded by steel in contact with hot 





*Trans. Amer. Elec. Chem. Soc., Vol. 
XXXVI. 
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tap water or steam is the same, or higher, 
than the amount occluded when a highly 
concentrated caustic solution was _ used,. 
and it may therefore be seen.that the 
contention, “that waters high in sodium 
salts have an embrittling action on steel” 
has no sound basis in fact. In general it 
may be said that embrittlement of boiler 
materials and the occurrence of cracks is 
confined to those parts in which internal 
stress has been introduced during fabri- 
cation. The most common kinds of such 
cracks are the lap-joint cracks. The Hart- 
ford Steam Boiler Inspection and Insur- 
ance Companyj has maintained for many 
years that the mechanical stresses set up 
by boiler construction are primarily re- 
sponsible for the cracking of boiler sheets 
in or near the seams. 


Further consideration demonstrates that 
the actual amount of sodium salt in the 
boiler makeup water is of no importance 
whatever in the above discussion, for be 
it great or small the evaporation of water 
in the boiler will bring these salts to a 
point of concentration where blow-off is 
required, and from that time on the boiler 
will always contain this amount of so- 
dium salts. 


The use of Zeolite softeners as applied 
to boiler feed water is not limited to any 
particular set of conditions, but in fact 
applies to all ranges of water supplies 
and operating requirements. Where wa- 
ters are high in permanent hardness the 
Zeolite method alone is a satisfactory so- 
lution, and in the case of high temporary 
hardness the problem is advantageously 
solved by the combination of lime with 
Zeolite softeners. The lime is used to 
precipitate out the major portion of the 
temporary hardness, while the latter fin- 
ishes off the work of the former and com- 
pletely removes the permanent hardness, 
thus delivering a clear neutral water of 
zero (no) hardness. 

Since Zeolite softened water fed to 
boiler room apparatus is completely free 
from scale, sludge or mud-forming impuri- 
ties, which cause great waste of fuel and 
overheating of metal, and since the ab- 
sence of scale eliminates internal clean- 
ing of boiler surfaces, it may be seen that 
singularly attractive advantages are pre- 
sented by the Zeolite water softener. 

Very truly yours, 
THE PERMUTIT CO., 


440 Fourth Ave., New York, N .Y. 
Sept. 30, 1921. 





+The Locomotive, Apr. 1905, Repub. The 
Locomotive, Jan. 1921. 








148 


CONTROL OF THE OPERATION OF 
RAPID SAND FILTER PLANTS 


By J. W. Ellms, of The Frazier-Ellms-Sheal 
Co., Consulting Engineers, Illuminat- 
ing Bldg., Cleveland, Ohio. 

It is now over 30 years since the Massa- 
chusetts State Board of Health began its 
investigation of the water supplies of 
Massachusetts. At that time the study 
of the physical and chemical character- 
istics of natural waters was regarded as 
of prime importance, comparatively little 
attention being paid to their bacteriolog- 
ical content. The microscopical examin- 
ation of waters for algae, diatoms, pro- 
tozoa and similar organisms had also 
been shown to throw considerable light 
on the quality of surface waters for pub- 
lic supplies. As bacteriolozical technique 
was perfected, and as the relation be- 
tween polluted water and certain diseases 
became more evident, the examination of 
waters for the number of bacteria which 
they contained, together with attempts to 
isolate certain species of bacteria, came 
more into vogue. 

The early experimental work on the 
merits of rapid sand filters for purifying 
public water supplies, carried on at Provi- 
dence, Louisville, Cincinnati, Pittsburgh, 
New Orleans and Washington required 
the utilization of all the available meth- 
ods of examination, and as a result of this 
work analytical methods were much im- 
proved, and their interpretative value 
much better understood. The various 
kinds of natural waters experimented 
with in these investigations impressed 
upon the workers the need for careful 
standardization of the methods of anal- 
ysis. This idea took concrete form in the 
appointment of a committee on this sub- 
ject by the American Public Health As- 
sociation. The original work has been 
revised from time to time, and is at pres- 
ent in process of further revision in order 
to keep pace with our advance in knowl- 
edge on these subjects. In order that 
this revisicn of methods may be ade- 
quate, the membership of the committee 
should be enlarged to include representa- 
tives of several of the other national 
scientific associations, such as the Amer- 
ican and New England Water Works As- 
sociation, the American Chemical Society, 
the American Society of Bacteriologists 
and the American Societp of Microsco- 
pists. A revision of these methods by such 
a committee would be authoritative in 
the broadest sense, and would establish 
a firm basis for comparison of results and 
for interpretation of those results. 


MUNICIPAL AND COUNTY ENGINEERIN«: 





Vol. LXI, No. | 


Laboratory Control 


The control of the operation of rapid 
sand filter plants is based largely upon 
accurate information obtained in the lab- 
oratory. If this information is immedi- 
ately available, so that processes may be 
modified during the progress of the water 
through the plant, or if it can only be ob- 
tained many hours after the water has 
been treated, the data secured should be 
utilized directly or indirectly by the op- 
erator in order to guide him in handling 
the plant. This is much easier said than 
done, even if we grant the accuracy of 
the laboratory methods. Facts are of 
small value unless they are properly in- 
terpreted, and unfortunately there is not 
the consensus of opinion in regard to in- 
terpretation even amongst those pre- 
sumedly qualified to express an opinion. 


Points of Disagreement 


To illustrate conditions commonly met 
with, we do not agree always upon the 
merits of fine versus coarse flocculation 
after treatment with chemicals, upon the 
proper periods of sedimentation, upon 
the velocities that may safely be used in 
conduits, upon the means for preventing 
incrustation upon filter sands when lime 
is used, upon the completeness of the pre- 
cipitation of aluminum hydroxide where 
alum is employed, upon the size of the 
sand grains that will produce the greatest 
bacterial removals, upon the extent to 
which chlorination of filter effluents may 
be carried to offset lowered filter effi- 
ciency, upon the signficance of secondary 
bacterial growths in settling basins and 
perhaps filters, upon the weight to be at- 
tached to the presence of B. coli, and to 
numerous other questions constantly aris- 
ing from the data that the laboratory pro- 
duces, and from observation of plant con- 
ditions. That waters differ widely in 
character and consequently in their sus- 
ceptibility to purification processes is 
axiomatic. Nevertheless, the most expe- 
rienced operators are inclined to draw 
conclusions from too little data and from 
too limited knowledge of the varied 
waters which are being purified for pub- 
lic consumption. 

Caution as to Innovations 


It cannot be too strongly stated that 
many of the fundamentals of rapid sand 
filter plant control are the result of the 
accumulated experience of more than 25 
years’ labor in extensive experimental 
work, costing many thousands of dollars. 
as well as the practical operation of num- 
erous plants purifying waters of widely 
varying character. The utilization of new 
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principles which are the result of scien- 
tific research, but which have not been 
tried out on a practical scale, requires 
caution and an open mind. What may be 
true under controlled conditions when 
demonstrated in a laboratory beaker, may 
be far from true under the conditions ex- 
isting in a large filter plant. Unforeseen 
conditions, and factors that cannot be 
controlled may so modify the original 
principle that its value for practical pur- 
poses is nil. 


In spite of the advances made in the 
art of water purification during the past 
quarter of a century no true scientist 
would claim that the art has been per- 
fected or further progress impossible. 
The careful scrutiny of all new ideas 
advanced and their subjection to rigid- 
practical tests are not only scientific but 
wise. The revolutionizing of an art re 
quires the establishing of new principles, 
beyond any question of doubt, and not 
until this is done may past practices be 
thrown into the discard. 


Water purification in its broadest sense 
may perhaps include the purification of 
drinking water, the softening of water 
for industrial purposes, the disposal of 
sewage, and the adequate treatment of in- 
dustrial waste liquors of many kinds. 
The field for research work is enormous, 
and the problems involved intricate. 
There is plenty of room for many work- 
ers. If each contributes his mite to the 
problems presented to him he will have 
done his part. 


Conclusions 


The points I wish to bring out in this 
paper may be summarized as follows: 


1. We must have a set of standard 
methods of analysis which will be au- 
thoritative and adequate for the problems 
to be solved. 


2. We must formulate our problems in 
such a manner that it is evident to all 
what the questions at issue are. 

3. We must be receptive to new ideas, 
examining them with candor, neither ac- 
cepting nor rejecting them without rigid 
testing. 

4. Finally, we should hold fast to that 
which has been established by costly ex- 
periments and practical operating condi- 
tions until new methods have demon- 
strated beyond doubt that something bet- 
ter is possible. 

This paper by Mr. Ellms was presented 
at the 1921 annual convention of the Cen- 
tral States Section of the American Wa- 
ter Works Association, at Columbus, Ohio. 
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HUMAN RELATIONS OF PUBLIC 
UTILITIES 


By H. C. Peffer, Head, School of Chemical 
Engineering, Purdue University, 
Lafayette, Ind. 


(Editor’s Note: In introducing the fol- 
lowing remarks before the Indiana Munic- 
ipal League Professor Peffer said: “A 
college professor is no more fitted by vir- 
tue of his position to speak with author- 
ity on all subjects than any other man. 
His opinion, along his special line, is en- 
titled to due respect; outside his special- 
ty, his opinion may be only an imperti- 
nence.” Unfortunately, in the opinion of 
many who have not outgrown their school- 
boy prejudices, even the existence of a 
professor is an impertinence. Perhaps 
that is why the editor gave up teaching 
in the class-room to take up teaching 
through a professional journal. However 
that may be, and the point is of no conse- 
quence, better men are remaining on the 
job in our schools and colleges. Prof. Pef- 
fer, who, by the way, did a splendid piece 
of public service work as representative 
of the Indiana Municipal League on the 
Indiana Gas Standards. Committee, has 
here expressed some very true and whole- 
some views.) 

As a result of a number of years of con- 
tact with the human family in the various 
relations of subordinate, employer and 
teacher, one thing stands out, viz., faith 
in humanity; most men are essentially 
honest. 

What I meant to say is that most people 
intend to be honest, believe themselves to 
be honest, and aim to deal fairly with 
others; in fact, most of them are honest 
enough within the limitations of human 
nature to deal according to facts in an 
impersonal proposition. 

It is, however, a feature of human na- 
ture to be suspicious of strangers or those 
outside of one’s immediate circle, and to 
trust one’s friends; probably an inheri- 
tance from savage ancestors. 

We have here the nub of the utility sit- 
uation, coupled with the fact that we have 
during the past 50 years advanced more 
rapidly in applied science and engineering 
than in the science of human relations. 

Certain of the relations of the utilities 
to the public are based on facts; others 
depend on opinion, very often based on 
prejudice or irritation, without any basis 
of facts. 

It is believed to be-a fair statement to 
assert that the utilities serving the public 
are in general as efficiently handled from 
an operating standard as business enter- 
prises in general. They are among the 
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largest employers of high grade technical 
specialists and among first to utilize mod- 
ern inventions and improvements. 

In their contact with the public, how- 
ever, they are probably less efficient than 
other business organizations, to the cost 
of both the utility and the public. 

That the conditions under considera- 
tion are not unavoidable and not a part 
of the industry may be evidenced by in- 
stances in other lines. The department 
stores of John Wanamaker, Marshall 
Field and others, probably have as many 
contacts with the public as most of the 
utilities. Anyone who has travelled in 
Canada has probably been impressed with 
the courteous, helpful attitude of railway 
and street car employees and of the po- 
lice. 

Manufacturing concerns whose contact 
with the public are small in comparison 
with the above allow only experienced, 
high grade men to come into contact with 
the public and find that it pays. 

The Indiana Gas Standards have at- 
tracted much attention outside the state 
because of the method of their formula- 
tion and because they embody the results 
of a comprehensive survey of the gas in- 
dustry in this state, by competent engi- 
neers, and under actual operating condi- 
tions. 

It will be recalled that the investigating 
committee appointed by the Public Serv- 
ice Commission comprised representatives 
of the Public Service Commission (the 
State), the Indiana Gas Association (the 
Manufacturers), the Municipal League of 
Indiana (the Public), and the National 
Bureau of Standards (an impartial scien- 
tific body). 

It would scarcely be expected that in a 
committee representing such apparently 
diverse and conflicting interests absolute 
harmony would prevail. As a matter of 
fact, differences of opinion did arise, and 
were warmly contested; in the end, how- 
ever, all disputed points were settled as 
they should have been, on the basis of the 
scientific and technical facts elicited dur- 
ing the investigation. 

The recommendations of the committee, 
subsequently promulgated by the Public 
Service Commission, are believed to ren- 
der substantial justice to all concerned. 
Under the regulations, as they now stand, 
the gas companies are able to operate 
without hardship, and under definite con- 
ditions which they assisted in formula- 
ting. The consuming public is assured of 
gas of uniform quality, of probably higher 
calorific value than under the old stan- 
dard. 
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The foregoing is cited as an example of 
efficiency where it is most needed, in the 
relations and dealings between the utili- 
ties and the public which they serve. 

It is necessary to remember, however, 
that the public, like the individual, has 
little regard for facts when exasperated 
by some real or fancied grievance; on the 
other hand, it will tolerate much from 
those who have its friendship. 

The railroads are today suffering the 
vengeance of exasperated public opinion. 
It is extremely doubtful whether the pub- 
lic would have ever become sufficiently 
interested as to the amount of water in 
stock issues and like matters to take 
any action, if they had not been the vic- 
tims of discourteous or even outrageous 
treatment from employees of the rail- 
roads. The American public believes in a 
square deal. 

All this is not for the purpose of intro- 
ducing a new patent medicine which will 
cure all our ills; we have had too many 
economic and legislative patent medicines 
in the past. 

What the utilities now need most is 
a course in the science of human rela- 
tionships and a liberal supply of the Abe 
Lincoln brand of human nature. With 
mutual trust and confidence reestablished, 
the utility problem will solve itself. 


THE “IDEAL” ELEVATED WATER 
TANK 
To the Editor: 


One point which Mr. W. L. Simpson did 
not bring out in his article in the Septem- 
ber issue regarding an elevated concrete 
water tank in Yorktown, Texas, is worthy 
of mention. 

Mr. Simpson says in effect that this 
tank reduced the insurance key rate for 
the town on account of the increased pres- 
sure produced by the tank. He also says 
that the water works system which he de- 
scribes seems to be an ideal arrangement 
for a small city. 

This is well and good, but it should be 
brought out that the insurance rates were 
not reduced because the tank was built of 
concrete and that the rates would have 
been equally reduced had the city con- 
structed the long-standard elevated steel 
tank. 

Mr. Simpson does not make clear 
whether the water supply system which 
he describes is “ideal” or whether the 
tank itself is “ideal,” and to make sure 
that no one assumes the latter to be the 
case it should be mentioned that if any 
elevated tank is entitled to be termed 
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MUELLER 
improved Extension. 


Service Boxes 


This MUELLER  improve- 
ment over the old type screw 
adjustment box, permits the 
raising or lowering of the 
upper section without injury 
to the curb cock or service. 


The large case insures sta- 
bility — the lid is practically 
indestructible—yet the mater- 
ials used give excess strength 
coupled with lighter weight— 
effecting a decided saving in 
freight. 


Made with 114", 1/4." and 2" 
upper sections, they will ac- 
commodate a range of water 
or gas curb cocks from /"” to 
2", as desired. 


MUELLER Service Box Re- 
pair Lids are easily attached, 
and when applied make the 


































old box better than it was 
originally. Many new boxes 
are now ordered equipped 
with MUELLER:Repair Lids. 


Write for full description 
and prices. 


Mail orders given prompt 
attention. 


A. MUELLER MFG. CO.., Decatur. Ill. 
; PHONE BELL 153 
Water, Plumbing and Gas Brass Goods and Tools 


New York City, 145 W. 30th Street 
Phone Watkins 5397 
San Francisco, 635 Mission Street 
Phone Sutter 3577 
Sarnia, Ontario, Canada 
Mueller Metals Co., Port Huron, Mich., Makers of “‘Red 
Tip” Brass Rod; Brass and Copper Tubing; Forgings 
| and Castings in Brass, Bronze and Aluminum; Die Cast- 








































ings in White Metal andAluminum; also Screw Machined 
Products. 
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“ideal” the steel tank is certainly entitled 
to this distinction. 

The elevated steel tank has been the 
standard in American municipalities for 
more than 25 years and it has universally 
rendered a most excellent service—com- 
bining such qualities as low cost, long life, 
freedom from cracking, leaking, rotting 
and burning, and solidarity on account of 
its unit construction and self-supporting 
bottom—which will probably never be 
equalled by any other type of tank. 

I think this explanation is due, at least 
as a small token of appreciation to Mr. 
Horace E. Horton who invented the ele- 
vated steel tank with a self-supporting 
bottom, and as a means of informing city 
officials and others of the fact that con- 
crete as yet has not proved its place as 
an “ideal” material for the cons:ruction 
cf elevated water tanks. 

Very truly yours, 
CEDRIC B. SMITH, 
Chicago Bridge & Iron Works, 
37 W. Van Buren St., 


Sept. 28, 1921. Chicago, II. 


NEW P & H BACKFILLER 


The new power backfiller designed by 
the Pawling & Harnischfeger Co., of Mil- 
waukee, to speed up the work of back- 
filling trenches and ditches, is designated 
as P. & H. 203: This machine is mounted 
on full corduroy tread and is operated en- 
tirely by one man, who guides the prog- 
ress of the machine as well as the scraper 
bucket and boom. The boom on the 203 
is 30 ft. maximum, 20 ft. minimum, and 
the engine is heavy duty 18 h.p. four-cyl- 
inder gasoline unit. The illustration ac- 
companying this description shows the 
machine at work on a city of Minneap- 
olis job, filling in a water pipe trench, 
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With the boom extended to its maxi- 
mum length of 30 ft., four loads may be 
filled in per minute. With shorter boom 
length more loads are dumped into the 
trench per minute. In fact, just the one 
man, the operator, with this P. & H. back- 
filler can work steadily without fatigue 
and do the same work as a crew of 40 
to 50 laborers backfilling with shovels. 
The construction is like P. & H. Excava- 
tor-Cranes; the body being made of heavy 
I-beam, gears cut from solid block, steel 
plate corduroy treads, gear-driven, and 
centralized control. 





WHAT DECATUR, ILL., IS DOING TO 
RELIEVE UNEMPLOYMENT 


To the Editor: 

I have just read your editorial appeal 
in your September issue, for more mu- 
nicipal work to relieve unemployment. 

As I read it I wondered if you were ac- 
quainted with what Decatur, Illinois is 
doing and has been doing for the last 12 
months. We think there is not another 
city in the country that is doing what 
we are to help the town. and that means 
also to help idle labor. Decatur is a city 
of 43,818, 1920 census, and here is some 
of. the work that is in progress: 
Concrete and earth dam................ $800,000 
Building of new bridge.................... 230,000 
Raising approaches and piers of 

several other bridges, about...... 200,000 
Clearing land in the impounding 





reservoir ............ 90,000 
Abandonment of one bridge and 

the construction of a road in 

place of it—at least...................... 20,000 
Rip rapping blocks ......................... 20,000 
Sewers and water mains in new 

eae. RE Pe eee 75,000 

















P & H BACKFILLER ON WATER PIPE JOB IN MINNEAPOLIS. 
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7 e a e | 
Before You Lay the Pipe You Must Dig the Ditch 


og Afterwards, if the pipe is perfect, the 
FS work and expense end. But if the pipe 
2 is defective, you must dig the ditch 
bs |: ue | again, greatly increasing the labor cost 
boli le we aa ' mi to say nothing of interrupted service 
aR re vt Rees Tec Ry and other annoyance. 


Pipe Insurance is one of the things 
you buy when you invest in cast iron. 
The records in Europe and America 
tell how long it has lasted; but no rec- 
ord as yet tells how long it will last. 
When you buy cast iron, therefore, 
; oa ae } you buy just once—pipe, ditch, freight 
. a Peat: | and labor. Isn’t it worth remember- 

=: LRATIE 2 J ing? 


United States Cast = Pipe & Foundry Co. 


General Office, Burlington, New Jersey 
SALES OFFICES: 














































Philadelphia: 1421 Chestnut St. Chicago: 122 S. Michigan Blvd. Minneapelis: Plymouth Bldg. 

Pittsburgh: Henry W. Oliver Bldg. St. Louis: Security Bldg. Cleveland: 1150 E. 26th St. 

New York: 71 Broadway Birmingham: 1002 American Trust Bldg. Buffalo: 957 E. Ferry St. 
San Francisco: Monadnock Bldg. Dallas: Scollard Bldg. 








STEWART SEWER CUT that NEXT JOB with a 
CLEANING MACHINE STRICKLER 
Ratchet Pipe Cutter 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 


Also have TURBINE SEWER CLEANING 
MACHINE at Low Price. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Tria!—who else will do this? 
We also make a Rod that will float. Also Rods 


Cuts either Cast or 
Steel pipe. Cuts a 
channel in the pipe 
ysame as a lathe cut. 


Each size cuts a range of 
sizes. Catalog on request. 














with wheels for conduit work. W. . — 
COLUMBUS, OHIO. 
SEWER Manholes, Catch Basins, Inlet Basins, 
AND CONDUIT RO DS Park Basins (All Styles) 


No Deep Shoulder Cut for Couplings. Rods re- 





tain full size and strength. Regular and Building 
Investigate our JUMBO ROD =. Columns of 
W. H. STEWART Strainers for a 

1614 Locust Street . . ST.LOUIS, MO. Sewer Pipe 


129 George Street . : BOSTON, MASS. 
Y ifi 
CANADA FACTORY, WALKERVILLE, ONT. Sant Go Vous Saeeneatens 


Therefore No Duty for Purchaser to Pay. M A D I Ss Oo N FO U N D RY co. 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. 927 Addison Road, CLEVELAND, OHIO. 
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Several small paving projects and 
many more large ones already under way 
for next year, including several miles of 
resurfacing. 

An intercepting sewer in progress of 
construction and plans for a sewage dis- 
posal plant nearly completed. 

Five miles of concrete sidewalks 
planned, for one new addition, that will 
go down as soon as sewers and water 
mains are in. 

Then this little town of ours had to buy 
about 3,800 acres of bottom land, much 
of it very good farming land, for the im- 
pounding reservoir. 

The money for a part of the impound- 
ing project was provided by a patriotic 
citizenship. The city needed a million 
dollars. State laws restricted its bond- 
ing power and its taxing power. A vol- 
untary corporation of citizens was formed 
under the name of the Decatur Water 
Supply Co. and issued stock paying seven 
per/cent. In a few days this issue was 
oversubscribed by our people. 

I believe that the work Decatur is do- 
ing ought to be a good example for other 
Decaturs and other cities of the country. 
Do you know of another town that is do- 
ing as much as we are? 

Very truly yours, 
HENRY H. BOLZ, Reporter, 
Decatur Herald. 
Decatur, Ill., Sept. 28, 1921. 

(Editor’s Note: Our correspondent is 
justly proud of what his city is doing. We 
have always had a good opinion of Deca- 
tur and are glad to have our judgment so 
conclusively confirmed. This is, indeed, 
a splendid example for other cities. Here 
is a city living up to the best traditions 
of an honored name.) 





TYPHOID FEVER AND PREJUDICE 
AGAINST CHLORINATION OF 
DRINKING WATER 


How a community, by too strenuous 
protest against an unpleasant but transi- 
tory condition, can condemn itself for 
years to an annual recurrence of disease, 
is strongly brought out in a report by Dr. 
R. G. Perkins, of the Cleveland Division 
of Health, recently reprinted by the U. S. 
Public Health Service. 

Cleveland, says the report, obtains its 
water through two cribs placed 4% miles 
out in Lake Erie and delivers it through 
two pumping stations, at one of which it 
is filtered and at both of which it is chlo- 
rinated. 

Chlorination was begun in 1911, when 
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the growth of the city and the increasing 
pollution of the lake water made treat- 
ment essential. After numerous experi- 
ments the “dosage” of chlorine necessary 
to make the water safe was determined. 
This amount was added and the typhoid 
curve fell with unusual sharpness. Un- 
fortunately, conditions compelled the de- 
livery of the chlorinated water through 
the mains in some parts of the city so 
shortly after it was treated that the taste 
of chlorine was still apparent. 

Much complaint followed, but was dying 
out when, early in 1912, a flood in the 
Cuyahoga River, which enters the lake at 
Cleveland, carried sewage and_ trade 
wastes out into the cribs, through which 
they reached the city mains. The trade 
wastes gave to the water an unpleasant 
taste, which everybody promptly blamed 
on the chlorination. 

The mayor bent beneath the storm of 
protest. By his order the “dosage” of 
chlorine was reduced and during the en- 
suing nine years it has never been high 
enough, the report says, fully to counter- 
act the ever-present pollution in the raw 
water. ’ 

The typhoid bacillus in drinking water 
is very difficult to find by laboratory 
methods, but the finding of sewage pollu- 
tion is always considered as a warning of 
its possible presence. 

In 1918, in the effort to better condi- 
tions, a filtration plant was put into serv- 
ice at the larger pumping station, which 
handles nearly three-fourths of the city 
consumption. Laboratory tests, however, 
show that sewage pollution is present in 
the unfiltered water in the city mains 
nearly half the time and in the filtered 
water from 8 to 22 per cent of the time. 

In 1918 and in 1920, when these tests 
showed the water to be badly polluted, the 
number of cases of typhoid fever in the 
city that could not be traced to any cause 
other than the water was double those 
that occurred in 1919, when the tests 
showed the water to be much better. From 
this the report argues that the pollution 
of the water and the amount of typhoid 
fever are directly related; and that when 
the pollution is reduced to a minimum, 
as; the report says that it can be by ex- 
isting facilities, typhoid fever in the city 
will be very greatly reduced. 

It should be added that the engineer 
of the water division of the city, a man 
whose experience the report concedes to 
be large, finds himself unable to admit 
that the untraced part of the rise of ty- 
phoid in Cleveland in the summer is due 
to water pollution. 
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Don’t Blame the Well 


In most cases we find that the well is not as poor as it is thought 
to be. It is more often a wrong method of pumping. 


Harris Air Lift System has saved the drilling of hundreds of 
wells. It saves endless expense and trouble, because it does not 
get out of order and requires no repairs; therefore no mainte- 
nance expense. Write for free booklet, ‘‘Pumping Efficiency,’’ 
containing valqable data and facts pertaining to well pumping 


installations. 
HARRIS AIR PUMP COMPANY 
421 West South Street Indianapolis, Indiana 








Grand Prize Panama-Pacific 


B lew Automatic Cement Tester wcmZifmeexit 


Manufacturers of Cement, Concrete, Brick and Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 


TINIUS OLSEN TESTING MACHINE CO.  500.Nosth Trelith Se. 


SEWER PIPE — FIRE BRICK 


Flue Linings — Wall Coping — Steam Line Conduit — Sewage 


Disposal Tanks — Fire Clay Meter Boxes 
IN STRAIGHT OR MIXED CARS. Manufactured of OHIO RIVER FIRE CLAY. 
CANNELTON SEWER PIPE CO., Canneiton, Ind. 
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Water Works Equipment 


Service 


If in the market for any of the following water works equipment, 
so indicate by check marks, mail this page to Municipal and County 
Engineering, 702 Wulsin Building, Indianapolis, and price quotations 
and descriptive literature will be forwarded to you. 


—aAir Compressors 
—aAir Lift Pumps 
—Ash Handling Mach’y 
—Backfillers 

—Brass Goods 
—Chimneys 

—Chloride of Lime 
—Chlorinators 


—Coal Handling Ma- 
chinery 


—Concrete Hoisting 
Equipment 


—Concrete Tanks 
—Condensers 
—Conduit Rods 
—Cranes, Locomotive 
—Cranes, Traveling 
—Curb Boxes 

—Curb Cocks 
—Derricks, Pipe Laying 


—Derricks, Steel Port- 
able 


—Drinking Fountains 


—Dry Feed Chemical 
Apparatus 


—Engines, High Duty 
—Engines, Gas 
—Engines, Oil 
—Engines, Pumping 
—Explosives 
—Fence, Iron 


—Fittings, Wrought 
—Filter Equipment 
—Gates, Sluice 
—Gauges, Recording 
—Gauges, Steam 
—Gauges, Water 
—Goose Necks 
—Hydrants, Fire 
—lIndicator Posts 
—Lead 

—Leadite 

—Lead Furnaces 
—Lead Wool 
—Leak Indicators 
—Liquid Chlorine 
—Lime 

—Meter Boxes 
—Meter Couplings 
—Meter Testers 
—Motor Trucks 
—Motors, Electric 
—Oil, Lubricating 
—Pipe, Cast Iron 
—Pipe Cutters 
—Pipe, Lead-Lined 
—Pipe, Steel 
—Pipe, Wrought Iron 
—Pipe, Wooden 
—Pitometers 
—Pumps, Air Lift 
—Pumps, Boiler Feed 


—Pumps, Centrifugal 
—Pumps, Deep Well 
—Pumps, Steam 
—Pumps, Trench 
—Pumps, Turbine 
—Pumping Engines 
—Service Boxes 
—Soda Ash 
—Specials, Cast Iron 
—Standpipes 
—Steam Boilers 
—Steel, Reinforcing 
—Sulphate of Alumina 
—Tamping Machines 
—tTanks, Elevated 
—Tapping Machines 
—tTrench Braces 
—tTrenching Machines 
—Valve Boxes 
—Valve Inserters 
—vValves, Gates 


—Valves, Pressure Reg- 
ulating 


—Water Main Cleaners 


—Water Meters 


—Water Softening 
Plants 


—Welding Apparatus 
—Well Drills 

—Well Screens 
—Well Strainers 
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Engineers’ and Contractors’ Directory 











JOHN W. ALVORD :: CHAS. B. BURDICK 


Consulting Engineers 
Water Supply Sewerage Water Works 
HARTFORD BUILDING, CHICAGO, ILLINOIS. 


DOW & SMITH 
CHEMICAL ENGINEERS 


Consulting Paving Engineers 


A. W. DOW, Ph. B., - Mem, Amer. Inst. Ch. Engrs, 
F. P. SMITH, Ph. B., - Mem.'Amer. Soc. Civil Engrs. 


Asphalt, Bitumens, Paving, Hydraulic Cement, Engineering Materials 
131-3 E. 23rd Street WEW YORK CITY 








THE AMERICAN APPRAISAL 
COMPANY 


A Quarter Century of Service 
Chas. W. McKay, Engineer Public Utilities Department 
MILWAUKEE—CHICAGO—NEW YORK 
APPRAISALS RATE INVESTIGATIONS 
FINANCIAL REPORTS 


FARGO ENGINEERING CO. 
ENGINEERS 


Water Supply. Steam and Hydraulic Power 
Plants. Advice as to Reduction in Operating 
Costs. Reports and Estimates for Bond Issues. 


212 W. Cortland St. Jackson, Mich. 








Wm. Artingstall 


Civil Engineer 
WATER SUPPLY SEWERS SEWAGE DISPOSAL 


Old Colony Building Chicago 


WALTER H. FLOOD & CO. 
PAVING LABORATORIES 


Plant and Street Inspection. Testing and In- 
spection of Materials. 


Offices: 22 Quincy St. Laboratories: 742 E. 39th St. 
CHICAGO, ILL. 








CHAS. BROSSMAN 
CONSULTING ENGINEER 


Water Supply. Sewerage and Disposal. Lighting 
Plants— Supervision of Construction and Reduction 
in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Bldg. INDIANAPOLIS, IND. 


Farley Gannett Theodore E. Seelye Samuel W. Fleming, Jr. 


GANNETT, SEELYE & FLEMING, Engineers 


204 Locust St. 10th Floor Ariel Bidy. © Randolph Bldg. 
Harrisburg, Penna. Erie, Penna. Memphis, Tenn. 
All branches of Municipal Engineering, including Cit 
Planning, Paving, Water Works, Sewers, Sewage Disposal, 
Preliminary Reports and Estimates of Cost for Bond Is- 
sues. Valuation of Public Utilities for Rate Making and 
Purchase. Water and Sewage Analysis. 








BURD & GIFFELS 


CIVIL ENGINEERS 


POWER DEVELOPMENTS WATER SUPPLY 


SEWERAGE 
KELSEY BUILDING 


GRAND RAPIDS, MICH. ~ 


Nicholas 8 Hil Jr S. F. Ferguson 
HILL &6 FERGUSON 
CONSULTING ENGINEERS 
WATER SUPPLY—SEWAGE DISPOSAL=— 
HYDRAULIC DEVELOPMENTS 
Reports Investigations Valuations Rates. Design 
Construction Operation Management, 
Chemical and Biological Laboratories. 


112 E. 19th Street New York City 








CHICAGO PAVING LABORATORY 
L. Kirschbraun H. W. Skidmore 
CONSULTING and INSPECTING ENGINEERS 
PAVEMENTS and PAVING MATERIALS 


Consultation, Design, Specifications, Reports, Testing, 
Inspection and Research. 


160 North Wells Street CHICAGO 


J.W. HOWARD 


CONSULTING ENGINEER 
ROADS AND PAVEMENTS 


Laboratory Analyses and Tests. Specifications improved. 
Expert in Valuation and Litigation. 32 years’ experience. 
1 Broadway NEW YORK CITY 








CITY-WASTES DISPOSAL CO. 


(Organized from Staff of Col. Geo. E. Waring, Jr.) 
Consulting Engineers. Specialists in Drainage, Sewerage 
and Sewage Disposal. Preliminary Investigations and 
Estimates, Surveys, Plans and Supervision. 
Sanitary Examinations and Reports. 


45 Seventh Ave. NEW YORK. 











ROBERT W. HUNT & CO., Engineers 


Inspection — Tests — Consultation 
PAVING MATERIALS, CAST IRON PIPE, 
STEEL AND CEMENT 
Chemical Cement and Physical Laboratories 


2200 Insurance Exchange CHICAGO, ILL. 
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SAM L. JONES, Consulting Engineer 
PAVEMENTS and ROADS 


Specifications, Estimates and Cost Systems 
807 Second Nat’l Bank Bldg. CINCINNATI, OHIO 


2337 South Paulina St 


Testing, Consultation, Bitumens, Paving, 
Inspection, Specifications, Asphalts, Road Oils. 


ISAAC VAN TRUMP 


ENGINEERING CHEMIST 


reet. CHICAGO, ILL. 








W. G. KIRCHOFFER 
Sanitary and Hydraulic Engineer 


Water Supplies Water Purification Sewerage 
Sewage Disposal Land Drainage 


22 N. Carroll St. MADISON, WIS. 








DAVID MACNAUGHTON 
CONSULTING ENGINEER 
ELECTRIC AND WATER UTILITIES 


Appraisals, Reports, Investigations, Valuations, Rates 
and Design Construction. 


Central Building FORT WAYNE, IND, 





tric Power Plants. 


JAMES P. WELLS, EX2RAULIC 


Surveys, Estimates of Cost of Proposed Work, Reports 
on New Improvements, Preparation of Plans, Supervision 
of Construction, Dams and Reservoirs, Pipe Lines, Fil- 
tration Plants, New Water Supply Systems, Hydro-Elec- 


Main Office, 249 Cutler Bldg., Rochester, N. Y. 
Chicago, Ill. New York City. 


Knoxville, Tenn. Toronto, Ont. 











CHLORIDE OF LIME 


FOR PURIFYING WATER 





Widener Building 


PENNSYLVANIA SALT MANUFACTURING CO. 


PHILADELPHIA, PA. 





ALEXANDER POTTER, C. E. 
HYDRAULIC ENGINEER AND SANITARY EXPERT 
50 Church St., New York City 
Sewerage and Sewage Disposal, Water Supply and 
Purification, Water and Electric Power. 
Valuations of Existing Plants where MUNICIPAL OWNER- 


sHiP is Contemplated— Expert Testimony— 
Plans and Estimates, 








SLUIC 


South Water St. 


E GATES 


Sheer, Flap and Butterfly Valves 


FLEXIBLE JOINTS 
COLDWELL-WILCOX CO. 


NEWBURGH, N. Y. 





ASTRID S. ROSING, Inc. 


Sewer Pipe—Drain Tile—Steam and Electric 
Conduits—Building Tile—fire Brick 
Harris Trust Building, CHICAGO, ILL. 











W. S. SHIELDS 
CONSULTING ENGINEER 


Municipal Improvements. Water Supplies and 
Water Works Systems. Sewers and Sewage 
Disposal. Pavements and Roads. 


Hartford Building. CHICAGO, ILL. 


DIRECT OXIDATION 
PROCESS 


Apparatus for carrying out this 
Process for Sewage and Water 
Treatment supplied upon Engi- 
neers’ specifications. 


DIRECT OXIDATION PROCESS CORPORATION 
15th and Lehigh Ave. PHILADELPHIA, PA. 








HERMAN STENSRUD 
MARQUETTE, MICHIGAN. 
Trenching for Water Mains, Shallow Sewers or 
Drainage, by lineal foot or by day. 


Machine—Buckeye, gasoline driven, cutting two 
feet by six feet. 














SULLIVAN, LONG & HAGERTY 
GENERAL CONTRACTORS 


Builders of Sewer Systems and Water Works Plants 
Home Office, BESSEMER, ALA. 






RGEST IN THE WORLD 


Fe FILTRATION PLANT 
LA 
aa FLOWER HYDRAULIC AND HAND 


a) 4 1C) 1 7N NE) OPERATED VALVES, SLUICE GATES, 


SPECIALS, ETC., 


ASE USED THROUGHOUT THIS 


SIX MILLION DOLLAR PLANT. 





| STANDARD AND HIGH PRESSURE 





CAST IRON, STEEL AND BRASS 
FIRE HYDRANTS VALVES 
SLUICE GATES FILTRATION SPECIALS 























TAPPING VALVES AND SLEEVES 
CAST IRON AND STEEL 
FOR WA wt — APPING FITTINGS 
FABRICATED STEEL PIPE GRAY IRON CASTINGS 
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Construction News and Equipment 
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DAY LABOR CONSTRUCTION ON 
LINCOLN HIGHWAY AT 
FRANKFORT, ILL. 


By B. H. Piepmeier, Engineer of Construc- 
tion, Illinois Division of Highways, State 
House, Springfield, Ill. 

On account of the high prices prevailing 
in the spring of 1921, very few highway 
contracts were awarded in Illinois. The 
State was very desirous of knowing the 
exact cost of construction under various 
conditions and therefore decided to build 
by day labor two sections of road, one at 
Frankfort, Illinois, and the other at 
Dwight, Illinois. The Frankfort section 
was sclected, as it was the only earth gap 


in the Lincoln Highway between Joliet 
and the Indiana State line. The section 
is four miles in length and located 
through a rolling country. The Depart- 
ment therefore decided to utilize some of 
the war equipment, which it had received, 
in connection with the construction of this 
section of road. 
Siz Miles from One Set-Up 

Six, 1%-ton G. M. C., pneumatic tired 
trucks with Lee dump bodies; 6 3-ton 
Velie trucks with Lee dump bodies, and 6 
3-ton Velie trucks with standard hydraul- 
ic dump bodies, together with a 10-ton 
Austin gas roller, 5-bag Milwaukee con- 
crete mixer, 15-ton industrial crane of the 
locomotive type, Lakewood finishing ma- 














VIEWS ON DAY LABOR CONSTRUCTION ON LINCOLN HIGHWAY AT 
FRANKFORT, ILL. 


_ Material Yard at Frankfort—Lower View shows Position 
Joint Before Concrete is Placed. Pins are Removed After Concrete is Spread, Leaving 
Corrugated Metal in Place. 


of Corrugated Central 
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chine, and gasoline pumps were shipped 
to Frankfort and construction started 
June 8, 1921. On September 4th the en- 
tire four miles which it was originally 
planned to build were completed. The 
progress made and the results obtained 
were so satisfactory that an extension of 
two miles was authorized, making a total 
of six miles to be built from the one 
set-up. 
Central Mixing Plant 

On account of the conditions existing, it 
was decided that a central mixing plant 
at Frankfort would be the most desirable 
way of building the road. Bins having 
a capacity of about 25 cu. yds. for stone 
and 15 cu. yds. for sand were erected s0 
that they could discharge material di- 
rectly into the hopper of the stationary 
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inch round deformed bars, 5 ft. long on 
10-ft. centers were placed through the cor- 
rugated iron stip at right angles to it. 
Three-fourths inch plain round bars were 
placed 6 ins. from each edge of the slab. 
The % in. round bars were first painted 
with a heavy coat of red lead paint to pre- 
vent rust. They were then dipped in hot 
asphalt having a penetration of about 35. 
The asphalt coating was for the purpose 
of breaking the bond so that in case of 
transverse cracks the longitudinal bar 
would not be ruptured but remain across 
the crack and act as a supporting dowel 
for carrying the concentrated load from 
one side of the crack to the other, thereby 
increasing the carrying capacity of the 
concrete slab. The corrugated metal strip 
in the center of the pavement was used 
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VIEWS ON DAY LABOR CONSTRUCTION 


ON LINCOLN HIGHWAY AT 


FRANKFORT, ILL. 


Five Bag Concrete Mixer at Central Mixing Plant—Right View Shows Center Joint 
Filled with Asphalt; Also Arched Covers to Protect Pavement from Wind and Sun. 
mixer. An 8-car cement shed was erected to eliminate the unsightly longitudinal 


near the plant and so arranged that ce- 
ment could be handled by wheel-barrows 
directly from the car or shed to the hop- 
per on the mixer. The stationary mixer 
is so arranged that the batch may be dis- 
charged directly on the trucks. The ea- 
pacity of the plant is approximately 700 
ft. of 18-ft. pavement for a 10-hour day. 
The best day’s run has been about 560 ft. 

The New Illinois Standard Concrete 

Pavement 

The type of pavement that is being built 
at this point is recognized as our new 
standard: namely, 18 ft. in width with a 


2-in. crown having a uniform thickness 
of 7 ins. 

metal was 
center line of the pavement. 


A 6%-in. strip of corrugated 
placed lengthwise down the 
Five-eighths 


crack that frequently occurs in concrete 
pavements and to permit the dividing of 
the pavement in two parts so as to make 
the road safer for traffic. Corrugated 
metal was used, as it serves to make a 
dove-tail joint, thereby preventing a dis- 
placement of one side of the pavement 
above or below the other. The five-eights, 
5-ft. long, deformed bars that were placed 
at 10-ft. intervals through the center joint 
is for the purpose of holding the two 
slabs together so that the corrugated 
joints will always be effective. Inasmuch 
as the corrugated metal joint comes with- 
in % in. of the surface of the finished 
pavement, a crack forms as soon as the 
concrete has taken its final set. This lon- 
gitudinal crack is exactly in the center 
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ONSISTENT performance, and not unusual andspec- 
tacular day-run records, expresses true mixer value 


In the state of Washington in 1920 four out of every five pavers 
used in road building were Koehrings. Study these figures: 


Total yardage of concrete paving oungftat in state 
of Washington in 1920 




















2,706,738 square yards 
Number of separate p-ving contracts in operation 73 
NUMBER HANDLED WITH npamavenaee 
PAVERS - 






- 58 
Number handled with all other en - . 15 










Authentic records show that Washington placed the greatest yardage per man 
in 1920 and at the Icwest cost per square yard of any state in the Union. 








And 58 of the 73 jobs making this record—79.45‘ —were Koehring equipped 






Let us emphasize it again—ths Koehring Heavy Duty Paver is the paver of lowest 
cost per batch of concrete—the paver of absolute dependability. 


KOEHRING COMPANY 


MILWAUKEE, WIS. 
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of the pavement and when filled with a 
light tar or asphalt, covering a width of 
about 3 ins. immediately over the crack, 
serves as a dividing line for traffic going 
in opposite directions. It has been found 
that the dividing line adds very mate- 
rially to the safety of the road, particu- 
larly after night. It has been found that 
the glare from the headlights of automo- 
biles shows up the center dividing line 
and makes it possible for approaching 
vehicles to meet with a greater assurance 
of safety. 

To date there have been approximately 
40 miles of this new type of cross section 
of pavement built in Illinois. Thus far, it 
has been found so satisfactory that the 
Department will continue to build this 
type. 





_ MARSHALL COUNTY, IOWA, 
CRUSHES STONE FOR PRI- 
MARY ROADS 


The primary road paving program laid 
out by the Marshall County, Iowa, Board 
of Supervisors, which threatened to be 
handicapped considerably by the lack of 
quickly available supplies of gravel for 
concrete aggregate, has opened up an en- 
tirely new industry for the county. In 
the extensive and various operations nec- 
essary in getting the rock out from un- 
der its heavy clay covering, crushed and 
delivered to the road builders, has fur- 
nished employment for many local men at 
a time when employment has been badly 
needed, says the Service Bulletin of the 
Iowa State Highway Commission. 

After the voters of Marshall County had 
put themselves on record as favoring a 
hard-surfacing program for the Primary 
Road System the Board of Supervisors be- 
gan to investigate the advisability of the 
installation of a rock crushing plant at 
Quarry, Ia., as a means of decreasing the 
cost of the pavement. After careful in- 
spection and exhaustive tests five acres of 
land, part of what is known as Rock Val- 
ley Quarry, and which contains a fairly 
high grade of limestone deposit, were pur- 
chased at a price of $1,000 per acre. Ap- 
proximately two acres additional were 
leased as a site for the crushing plant and 
railroad spurs. Quarry is located about 
four miles southeast of Marshalltown, at 
the junction of the Lincoln Highway and 
M. & St. L. railroad. The quarry had been 
operated about 20 years ago, furnishing 
dimension building stone. Work at that 
time had been carried on some distance 
below water level. Operations were dis- 





Vol. LXI, No. 4 


continued at that time on account of the 
difficulty of getting rid of the water. 

The land bought does not include the 
old workings, but extends back from the 
face of the ledge. It averages about 20 
ft. above water level in the old excava- 
tion. Overlaying this ledge is some 15 or 
20 ft. of clay, which necessitates extensive 
stripping. 

Two methods of stripping of the clay 
presented themselves—first, by means of 
hydraulic pressure; second, by means of 
steam shovel. On account of several se- 
rious difficulties presented by the hy- 
draulic method, and the fact that a cut of 
several thousand yards of excavation was 
necessary for the railroad spur entrance, 
the steam shovel method was adopted and 
a model “21”? Marion Steam Shovel pur- 
chased. 

The crushing and auxiliary equipment 
was furnished by the Austin Manufac- 
turing Company. It consists of a No. 
714 and a No. 5 Austin Gyratory Crusher, 
a bucket conveyor, a revolving screen, a 
friction hoist, five end dump rock cars, 
and the necessary shafting and auxiliaries. 

Electricity was chosen as the motive 
power. A transmission line approximate- 
ly one and a half miles long was erected. 
The 3,300 volt line from Marshalltown to 
Le Grand was tapped and the three-phase 
60 cycle A. C. current of 2,300 volts was 
carried to the quarry, for use in the mo- 
tors. For illumination at night this cur- 
rent was stepped down to 110 volts. 

Slip ring induction motors of 150 and 
40 h.p. were purchased—the former to 
drive the crushers, conveyor, screen and 
hoist, and the latter to drive a 10x10 Sul- 
livan Air Compressor to supply air pres- 
sure for jack hammer drilling. The ques- 
tion of individual drive presented itself, 
but the increase in the number of motors 
required for this system would have com- 
plicated and delayed delivery, and the 
idea was discarded. 


The crushers are located in an open 
framed structure 34x42 ft. in ground plan, 
by 35 ft. in height. The motor house, a 
“lean-to” 18x34 ft., abuts the crusher 
house. The bins are 18x32 ft. in plan and 
about 48 ft. in elevation, having a clear- 
ance of 21 ft. 6 ins. beneath, to allow en- 
gines and cars to pass. The screen house 
is located over the bins and is approxi- 
mately 20 ft. high. From the ridge pole 
to the ground is about 70 ft. 

It is interesting to note that practically 
all the timber for the plant was furnished 
by a native timber company, operating 
just across the Lincoln Highway from 
the quarry. 
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Let the 
P&H 
Dig Your 
Trenches 





More Feet 
Per Day 


More Miles 
Per Week 















The sure, steady digging and 
freedom from breakdowns, are 
reasons for the lower costs 
. and greater speed of digging 
trenches with P & H Trench 
Excavators. 

These machines are used by city de- 
partments, gas companies, oil com- 
panies and contractors in all parts of 


the country. They can lower your 
trench-digging costs, too. 


Bulletin 10-X sent on request. 


EXCAVATING MACHINERY DIVISION 


PAWLING & HARNISCHFEGER COMPANY 
IN MILWAUKEE SINCE 1884 
Offices and Agents in all Principal Cities. 


P:HD Excavators 
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The large motor drives a jack shaft 
from which power is transmitted to the 
various machines through a system -of 
belts, chains and gears. 

A spur, 1,200 ft. long, with a passing 
switch of 500 ft. was run in from the M. 
& St. L. main line. Trackage to provide 
for 10 loaded and 10 empty cars is pro- 
vided. 

The stripping was accomplished by the 
shovel, which was at first served by teams 
and wagons. This proved so unsatisfac- 
tory, however, that Koppel and later, 
Western side dump cars were employed. 
These were moved by means of a home- 
made gasoline dinky constructed by the 
shovel runner. An old Continental motor 
furnished the power, which was trans- 
mitted through a friction drive. This 
feature was later changed to a positive 
gear drive. 

While some of the stripping was em- 
ployed to fill around the crusher plant, 
by far the greatest part was wasted into 
the pond formed by the former quarry- 
ing operations. A trestle work was built 
out at one end of the lake and as the fill 
was widened the track moved over. 

Preparatory to shooting, the drilling is 
accomplished by means of an Armstrong 
Type 25 blast hole driller, which drills a 
hole 5 ins. in diameter and 23 ft. in 
depth. The holes are in rows and stag- 
gered so as to be about 10 ft. from center 
line to center line. Enough holes are shot 
to provide a quantity of rock that can be 
handled nicely. Some difficulty was en- 
countered at first in shooting because of 
the seamy nature of the rock, which al- 
lowed the charge to shoot out. This was 
avoided, however, by heavier loading. 

In view of the fact that sufficient strip- 
ping is done for this year’s operation, the 
shovel is now being used to load the rock. 
This operation was at first done by hand. 
The rocks that are too large to be accom- 
modated by the crushers are pushed to 
one side by the shovel and are jackha- 
mered for subsequent blasting. The small 
pieces are loaded into the rock cars, which 
are towed by a team to the foot of the 
incline leading over the crushers. 

Here the hoist cable is attached to the 
car and the latter pulled up the incline 
over the crushers. At the top of the in- 
cline the end gate of the car is auto- 
matically raised and the load is dumped 
into the No. 1% crusher. When empty, 


the car is run down by gravity and an- 
other loaded one secured. 

This crusher has an hourly capacity of 
about 125 tons of rock crushed to pass a 
31% in. ring. 


It discharges into a bucket 
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conveyor, in which the rock is carried to 
the top of the screen house, where it is 
discharged into the 48 in.x 20 ft. revolving 
screen. This screen has 8 ft. of 1-in. per- 
foration and a 5 ft. 6 in. dust jacket with 
5/16 in. perforations. The graded rock 
passes from the screen into the proper 
bin, while the rejection, that rock too large 
to pass a 2% in. ring, passes over the end 
of the screen into the rejection chute and 
thence to the No. 5 crusher for further 
crushing. This crusher also discharges 
into the same conveyor as does the No. 
7%, so that the rock is once more dis- 
charged into the screen for graduation. 

The graded rock is loaded in the cars 
for shipping by gravity through gates in 
the bottom of the bins. 

The rock, although containing some 
oolitic formation, is in general of very 
good quality for road-building purposes, 
having a French coefficient of 8. 

While there may have been some doubt 
at first as to the ability of the plant to 
produce rock in sufficient quantities for 
the needs of the paving contractor, this 
has been dispelled, as the contractor is in 
no position to handle the entire output of 
the quarry. 

Up to about April 15, when the actual 
operation of crushing started, the quarry 
represented an investment of around 
$80,000. This, of course, includes much 
labor and operating cost in connection 
with stripping and drilling, which should 
be charged against this year’s production. 
Thus far the cost of production has been 
at a very satisfactory cost per ton. 

The screenings—the by-product of the 
quarry—have several uses. With a total 
phosphate content of between 84 and 85 
per cent, they will be an excellent me- 
dium for neutralizing soil acidity. They 
also have a possibility of being used for 
road repair work and perhaps surfacing 
on minor highways. 


During construction and operation the 
plant has been under the supervision of 
George B. Walker of Denver, Colo. The 
working force, in addition to the super- 
intendent, while it varies with conditions, 
consists in general of the shovel crew of 
three men, the well drill operator, the 
jackhamer man, the track man, the hoist 
operator, the blacksmith, the oiler, two 
men handling the rock cars, and the wa- 
ter boy. 

Bunkhouses have been erected on the 
premises, in which the foremen and work- 
men live. County Engineer Don C. Elder 
took very great interest in the erection, 
installation and operation of the plant. 
Already the rock crushing plant has prov- 
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en itself a money saver in reducing the 
cost of paving to the county. It has re- 
stored to activity one of the deserted spots 
of the country and has made use of home 
materials for a home enterprise and has 
established a new home industry that 
should furnish employment to a large 
number of men for several years to come, 
as well as give the county engineer and 
road officials relief from anxiety as to 
where their road-building materials are to 
come from for paving their Primary Road 
System. 





NEW P & H POWER TAMPER 


The accompanying illustration shows 
the latest model P & H Power Traction 
Tamper made by the Pawling & Har- 
nischfeger Co. of Milwaukee, this new 
type having a number of improvements 
over the previous model. All chains and 
gears are supplied with enclosing guards, 
the tamper and steering cables used are 
34 in. in diameter instead of 44 in., new 
type traction wheels are furnished, with 





NEW P & H POWER TAMPER. 


extension axles to allow for changing the 
tread from 58 ins. to 76 ins. The stand- 
ard tamping head is 150 Ibs. in weight as 
before. Other refinements are embodied 
in the design which makes it an improved 
machine for speeding up the work of 
tamping all kinds of ditches and trenches. 
Only one man is required to operate it— 
control of the power ram and the forward 
or backward movement of the tamper be- 
ing readily accomplished from the opera- 
tor’s seat. 
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PROPER PLANNING AND COMPE- 
TENT SUPERINTENDENCE MEAN 
GREATER PROFITS ON ROAD 
CONSTRUCTION 


Just how much the production of any 
equipment can vary, from the handling 
by one superintendent to that of another, 
is shown in the following record made by 
Bates and Rogers, Chicago, on their con- 
tract for 17% miles on the Cleveland- 
Akron highway. 

Work was begun on May 2nd. From 
that date on for seven weeks the daily 














WORK ON 
HIGHWAY. 


AUSTIN 21-E 


PAVER AT 
CLEVELAND-AKRON, OHIO, 


footage increased from low 168 on one 
day, the first week, to 738 feet in one 
day of the seventh week; from a daily 
average the first week, of 295, to daily 
averages, the following weeks, of 412, 
439, 553, 489, 572 and 659. The “low” 
days were caused by insufficiency of 
water, as they are dependent upon 
springs for their supply. 

The Austin 21-E Paver had just the 
same capacity on the first day as it did 
the succeeding days, but the men were 
not worked in, the water supply was not 
dependable, the material was delayed in 
reaching the paver. But the superinten- 
dent on the job is also an engineer, so 
that all the problems of material, water 
and coal supply were soon solved, not 
only for the “next day” with its possible 
increased production, but for any scale 
of increased production that they might 
speed up to. How efficiently he planned 
his whole schedule from day to day so 
as to get the maximum out of his equip- 
ment is shown in the figures below. 

This roadway is reinforced concrete, 
18 ft. 4 ins. wide, 8 ins. thick on the sides, 
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A thousand 


and 10 ins. in the center. 
feet of ordinary roads could have been 
run by such a superintendent at the rate 
he is working this heavy yardage road. 

It is encouraging to manufacturers of 
equipment, knowing the possibilities of 


their machines, to see them on jobs that 
are handled so resultfully. 

The following are the daily footages 
accomplished by Bates & Rogers: 


May 1 Sun. - 2 Sun. 
~ 2 245 = 9 425 
= 3 283 - 328 
— 358 - 2 356 
~ 2 383 * i 459 
- ¥ 168 “ 414 
” 9% 333 - Ta 490 
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~ 2 Sun. June 1 541 
“ 16 452 = 3 554 
- 501 ae 616 
= 554 > a 283 
- > 303 - § Sun 
“« 20 296 a i 573 
“ 3 517 sc 527 
* 2 Sun. - sg 622 
* 2 512 = a 656 
“ 24 609 “ 10 633 
“ Sun. ~ 2 425 
“ 30 Dec. Day “ Sun. 

“« 31 453 * 582 

May 25 532 “* 4 648 
“« 26 673 “ 738 
- ae 555 - 2 670 
* = 440 








Contracts Awarded 








ROADS AND STREETS 


Guide—Contracts Awarded 

Ala., Birmingham—Etowah County awarded con- 
tract to build part of Gadsden-Birmingham Hwy. 
from Gadsden to St. Clair Co. line, County will 
do the work with convicts and regular rdbldg. 
equipt. at $277,098.56 for the job. Road will have 
6-in. slag base with 2-in. surface of asph. conc. 

Ala., Camden—Miller & Miller, awarded contract 


$1 aae. road bet. Camden and Monroeville, at 
Ala., Montgomery—Jerry Gwin, Birmingham, 


Ala., awarded contract to construct Bankhead 
Hwy. Walker County, at $135,000. 

Ark., Little Rock—P. F. Connelly Paving Co. 
awarded contract for rebldg. and resurfacing roads 
at Fort Roots, at approx. $250,000. 

Cal., Fresno—Geo. S. Benson & Sons, 247 Douglas 
Bldg., Los Angeles, awarded contracts for grading 
and graveling 2 stretches of White’s Bridge road, 
Route 1, Sec. C, county hwy. at $101,960 for part 
1, and $80,550 for part 2. 

Cal., Fresno—Federal Constr. Co. awarded con- 


tract for paving Ventura St. at $73,148; Thompson 
Bros. contract for paving L St. at $69,654; paving 
rae Lane at $1,309 and Huntington Blvd. at 

Cal., Fresno—Contracts for paving county hwys. 
with asph. conc., Spec. 3, awarded as follows: 
T. A. Hanrahan, San Francisco, Route 7, Sec. A, 
Clovis Ave., 4.99 miles, at $102,308; California 
Constr. Co., San Francisco, Route 11, Sec. B, Elm 
Ave., 10.13 miles, at $230,658; T. A. Hanrahan, San 
Francisco, Route 18, Sec. A, Central De Wolf and 
Wash. Aves., 7.84 miles, at $165,593. 

Cal., Los Angeles—Fairchild-Gilmore-Wilton Co., 
tract for impvt. of Gramercy Pl.—10th St. to Coun- 
try Club Dr.—at $10,441; Geo. H. Oswald, 366 E. 
58th St., award contract for impvt. of Western Ave. 
—Adams St. to Santa Barbara Ave.—at $93,947. 

Cal., Los Angeles—Wm. Liddington, 420 E. 60th 
St., awarded contr. at $65,857, for paving portion 
Norton Ave. (concrete). 

Cal., Santa Ana—Fairchild-Gilmore-Wilton Co., 
Los Angeles Ry. Bldg., Los Angeles, awarded con- 
tract for improving 3 miles road in’ Road Imp. 
Dist. No. 7 near Placentia, at $55,000; Steele Fin- 
ley, local, awarded contract for asph. conc. sur- 
facing on La Miracad Ave., Brea-Olinda_ Rd. 
Orangethorpe Ave., W. Bway., Grand and Euclid 
Aves., at $58,261, also contr. for grading and pav- 
ing with 5-in. asph. concrete certain streets in 
town of Yorba Linda, at $15,742. 
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Cal., Orland—Warren Constr. Co., Journal Bldg., 
Portland, Ore., awd. contract for paving 25 blocks 
at $150,000. 

Cal., Yuba City—Galbraith & James, Richmond, 
awarded contracts for paving Cooper tract and 
Shasta St. ditsricts in town of Yuba City at 
$112,825 and $17,557, respectively. 

Colo., Denver—C. ©. Madsen, Denver, awarded 
contract for grading and drainage of Broadway at 
$85,715. 

D. C., Washington—Cranford Paving Co. award- 
ed contract for approx. $200,000 worth of asph. pav- 
ing, including new streets and resurfacing. W. F. 
grenizer Co. and Geo. B. Mullin Co. awarded con- 
tracts for grading number of streets. Comrs,. also 
ordered that more than 100 streets in all sections 
of District be treated with oil or tar for protection 
during winter months, 


Fla, So. Jacksonviile—J. Y. Wilson Co. awarded 
contract to pave streets at $129,800. 
Ida., Boise—Morrison-Knudson Co., Boise., 


awarded contrs. for construction of 2 sections of 
hwy. at $70,000. 

il., Flora—Lincoln Constr. Co., Chicago, awarded 
contract for 145 miles hard surfaced road at $165,- 
728.40. The 7% miles bet. Louisville and Flora are 
included. 

ill., Galesburg—Graham-King Constr. Co., Gales- 
burg, awarded contr. for brick paving at $81,000. 

iil., Joliet—J. C. McCarthy Co., Joliet, awarded 
contract for asph. paving at $66,000. 

iil., Springfield—Frazier-Davis Constr. Co., St. 
Louis, awarded contract by State Hwy. Dept. to 
constr. 8.47 miles Route 15, Sec. 2 and 3, St. 
Clair-Clinton Cos., at $191,776. 

lll., Springfield—Contracts awarded as follows: 
Powers-Thompson Constr. Co., Joliet, Ill, 6.71 
miles com. rd., at $151,704; Wilson A. Jaicks, 232 
Kk. Pearson, Chicago, Ill., .46 miles com. rd., at 
$9,925; Cameron-Joyce Co., Keokuk, Ia., 8.68 miles 
at $160,582; H. K. Rhodes, Lincoln, Ill, 7.86 miles 
at $148,527; Chas. W. Clark Co., Clinton, IIl., 6.78 
miles, at $131,990; Keokuk Quarry Constr. Co., 
Keokuk, Ia., 4.36 miles, at $99,483. 

lil., Springfield—Frazier-Davis Constr. Co., St. 
Louis, awarded contract for paving Wascoutah- 
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New Memphis Rd. at $191,776. Road is 47 miles 
long and lies partly in St. Clair and partly in 
Clinton Co. 

il., Springfield—Contracts for highway constr. 
awarded as follows: Jas. A. Sackley, 133 W. Wash. 
St., Chicago, 1.44 miles, at $44,574; Ernest. Berns 
& Co., Lombard Bldg., Indianapolis, 6.81 miles at 
$200,333; grading contracts as follows: Ben F. Har- 
rison, 6117 S. Racine Ave., Chicago, 1.52 miles, 
$5,345 and 3.17 miles, at $47,689, Trnest Berns & 
Co., Lombard Bldg., Indianapolis, $27,234; Jas. A. 
Sackley Co., 133 W. Wash. St., Chicago, contract 
for impvt. of 1.44 miles, at $44,574. 

Ind., Petersburg—Contracts for improving roads 
awarded as follows:- Martin & Zinc, Petersburg, 3 
sects. of road at $31,631, $30,518 and $49,823; Frank 
Elkins, Petersburg, Ind., 4 roads, $43,870, $27,840, 
$23,950 and $18,460. 

la., Burlington—Pickens Constr. Co., Burlington, 


awarded contract for paving Main Street at 
$65,000. 
Tenn., Knoxville—Murray Constr. Co. awarded 


contract for paving E. 5th Avenue and E. Clinch 
Ave. at $255,417; Mexican oil asph. cone. with 5-in. 
base and 2-in. surface. 

Kans., Ft. Scott—J. T. Dalton & Son, Junction 
City, awarded contr. for 7 miles bitum. macadam, 
at $110,000. 

La., Amite—Womack, Kent & Blomyer, Inc., 
Kentwood, La., awarded contr. for constr. of gravei 
roads and bridges, 16.2 miles, at $154,512; Peter- 
man & Louistalot, Franklin, La., 15.8 miles, at 
$152,434, 

La., New Orleans—L. Biddle and I. W. Ball, 
McComb, Miss., awarded contract for constructing 
gravel road (Opelusas-Marksville Hwy.) 22.35 
miles, at $93,611. J. Wimberly, New Iberia, 
awarded contr. for 22.35 miles Opelousas—Marks- 
ville Hwy., at $95,984; A. D. Lambert Constr. Co., 
Rapids Hotel, Alexandria, Ala., awarded contr. for 
grading and draining 25.42 miles Houma-Morgan 
Hwy., at $34,189; Harvey and Frith, LeCompte, 
La., contract for bldg. 4 miles Camp Beuregard- 
Grant Hwy., $15,270. 

Me., Augusta—Contract for constr. of highway 
awarded as follows: J. Arboric, 82 Church St., New 
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Haven, Conn., 3.64 miles, at $100,403, and 4.93 miles 
$115,804; bitum. macadam pave; R. H. Newell Co., 


Uxbridge, Mass., 4.06 miles gravel road at 
$36,606. 
Md., Baltimore—P. Flanigan & Sons, Hartford 


Rd. & Balt. & O. R. R., awarded contract to 
pave Edgewood, Grantley, Mt. Holly and other 


thoroughfares, at $115,780. 

Mass., Boston—Hanscom Constr. Co., 70 Kilby 
St., Boston, contr. for 6,780 ft. bitum. macadam, at 
$45,941; G. EX. Greenough, So. Acton, Mass., 11,000 
ft. paving, at $52,330. 

Mich., Huron—Beaverton Constr. Co., Beaverton, 
awarded contr. miles gravel 
road at $75,423. 

Mo., Jefferson City—State Hwy. Dept. let fol- 
lowing road contracts: (Bolivar) Miller Constr. 
Co., Springfield, awarded contract at $24,663 to 
constr. 4.94 miles State Rd. from Bolivar east- 
ward and westward; State Aid Proj. 20.71, Polk 
Co.; (Boonville) E. C. Johnson, Jefferson City, 
contr. to constr. 2.51 miles St. Rd. from Bell Air 
northward and southward, at $10,313; also 16-ft. 
rein. cone. slab span bridge, at $1,919; (Caruthers- 
ville) W. P. Robertson, Caruthersville, awarded 
contr. at $11,659 to constr. 5.24 miles St. Rd. from 
Holland northeastward, St. Proj. 20.78; (Harrison- 
ville) M. B. Hess, Nevada, Mo., awarded. contr. 
to constr. 2.38 miles St. Rd. from Archie north- 
ward, St. Aid Proj. 20.62, Cass Co. at $8,998. 

Mo., Weston—H. Tidd, Hutchinson, Kans., 
awarded contract for paving various streets at 
$150,000. 

Mont., Helena—Pioneer Constr. Co., Bozeman, 
awarded contract for constr. of more than 6 miles 
bitum. macadam hwy., Gallatin Co. near Belgrade, 
at $188,000. 

N. M., Santa. Fe—BHight highway contracts which 
eall for constr. of 107 miles crushed rock and 
gravel surfaced state roads at an aggregate cost 
of $462,573.01 awarded as follows: No. 1-D, Colfax 
Co. bet. Cimarron and Colfax, to Atlas Constr. 
Co. and A. P. Atchison, LaVeta, Colo., 11.59 mi., 
at $35,866; No. 40, Otero Co., Mescalero to Tularosa, 
to J..V. Stryker Constr. Co., Denver, Colo., 6.80 
mi., at $45,776, also No. 55, Grant Co., Hurley to 
Ft. Baynard, at $27,925; 4.34 miles; No. 48, Chaves 
Co., Roswell to Dexter, to Dual, Johnson & Sap- 
pington, Roswell, 16.36 miles, at $66,321; No. 54, 
Hidalgo Co., Steins to Rodeo, to O. C. McGolroth, 
Mesa, Ariz., 32.60 mi., at $83,823; No. 60-B, San 
Miguel Co.. Tercolote to San Juan, to Peterson, 
Shirley & Gunther, Omaha, Neb., 20.87 mi. at $121,- 
067; No. 61, Taos Co., Taos to Taos Jct., to Morri- 
son, Sheets & Morrison, Colo. Springs, Colo., 10.06 
miles, at $57,669; Forest Aid Co-Operative Proj., 
Rio Arriba Co. bet. Canjilon to Tierra Amarilla, to 
French & Harvey, Santa Fe, 4.39 miles, at $24,123. 

N. Y., Frankfort—Louisville Asph. Co. awarded 
contracts for constr. of 4.5 miles rein. cone. on 
Bardstown Rd. at $161,582; S. M. Billiter, Coving- 
ton, for 9.5 miles Ky. rock asph. on Midland Trail 
in Clark, extending from Winchester to Montgom- 
ery line, at $352, 899; Geo. T. Miller, Lebanon, 
Ind., awarded contract for 7 miles rein. cone. on 
Dixie Hwy. in Madison Co., Richmond north 
toward Lexington, at $243,287. 

N. C., Charlotte—Blythe & Blythe, local awarded 
ontract by Mecklenburg Co. for 3.75 miles road 
impvt. at $105,000. 

N Durham—Murray Constr. Co., Knoxville, 
Tenn., awarded contr. to construct 60,000 sq. yds. 
sheet asph. streets, at $300,000. 

N. C., Bakersville—Fisher-Carter Constr. Co., 
Greenville, S. C., awarded contract to constr. 5 
mile hard surface road bet. Spruce Pine and Yan- 
ey county line, at $149,000. 


for constructing 6% 


N. C., Lillington—R. H. Wright, Asheville, 
warded contract to grade 1380 miles State Hwy. 


Madison Proj. 
178,328. 
_N. C., Bobbinsville—Lee J. Smith, Charlotte, N. 
awarded contract to grade 12.98 miles road 
Graham Co., at $147.480. 
JN. C., Statesville—Thompson-Caldwell Constr. 
Co., awarded contract to construct 7.88 miles road 
Iredell Co., from Mecklenburg countv line to 
Shepherd; 5-in. cone. base with Topeka finish, 
Proj. 587-A, at $241,000. 
_O., Canton—Following paving contracts awarded: 
Garaux Bros. Co. Court Ave. & Reynolds Pt. for 
Camden asph. paving at $138.198: Burd Constr. Co., 


and Yancey Cos., 557, at 


a Spring Ave., Canton, brk. paving at $34,433. 


Pittsburgh—Contracts awarded as follows: 
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Booth & Flinn, 1942 Forbes St., Pittsburgh, for 
impvt. of Brownsville Ave., at $200,000; W. O’Her- 
ron Co., lst and McKean Sts., Pittsburgh, contract 
for paving roadway, West Park, at $9,235; Booth 
& Flinn Co., for impvts. on Crawford, Mercer and 
Manella Sts., at $12,492; Thos. Coutts, 3320 Small- 
man, Pittsburgh, impvt. of road in Lawrence Park, 
$1,441; Booth & Flinn, awarded contract for re- 
paving Brownsville Ave. to Warrington Ave. and 
widening of some portions of the thoroughfare at 
approx. $400,000. 

Pa., Philadelphia—Roy B. Warner, awarded con- 
tract for road impvts. in vicinity of Overbrook, 
at $181,500; Ryan Constr. Co. awarded contract to 
repave 6th St. bet. Vine & Oxford Sts. at 
$86,000. Pavement will be of redressed granite blk.; 
Frankfort Ave. repaving job let to Thos. L. Flana- 
Frankford 


gan, at $35,100, also contr. to repave 
Ave., Kensington Ave. to Church St., and Ken- 
sington Ave., Frankford Ave. to Frankford Crk., 


Other important contracts approved by 
Barber Asphalt Paving Co. 
for repaving Chester Ave., 39th to 59th Sts., at 
$118,000; Union Paving Co., repaving Girard <Ave., 
Lancaster to 54th Sts., at $57,100; also repaving 
Lombard, Delaware Ave. to Broad St., at $80,800; 
Barber Asphalt Co., grading and constructing sheet 
asph. pavement and other work appurtenant to 
impvt. of Bensalem branch of Roosevelt Blvd. 
from Byberry Rd. to Poquessing Crk., at $142,100. 

Tex., Comanche—Harris & Powell, Tyler, award- 
ed contract to grade, surface with gravel and 
constr. draing. structs. on 17.43 miles Hwy. 18, 
at $129,572. 

Tenn., Huntington—W. T. Hadlow awarded con- 
tract for grading and surfacing about 10 miles hwy. 
Marion Co., at $178,589. 

Tenn., Memphis—J. R. Paine, in charge, let con- 
tract to Unit Constr. Co. and Crinkley Constr. Co. 
to improve streets at about $500,000. 

Tenn., Paris—Little & Dean, Shaw, Miss., award- 
ed contract for bldg. a highway 20 miles in length 
at. $400,000. 

Tex., San Augustine—McClung Constr. Co., Cle- 
burne, Tex., awarded contract to grade, construct 
draing. structs. and Surface with gravel 20.97 
miles Hwy. No. 1, San Augustine Co., at $231,862. 

Va., Hillsville—C. S. Luck & Sons, Richmond, 
awarded contract to construct 7% miles bitum. 
macadam rd., Carroll Co., Galax to Woodlawn, at 
$150,000; Albert Bros. Kegley, W. Va., awarded 
contract to construct grading and drainage structs. 
im Carroll Co., at $160,000. 

Va., Orange—Albert Bros., Shawsville, Va., 
awarded contract to grade and drain 13 miles 
rondway from Jackson’s Ferry to Hillsville, at 
$160,000. 

Va., Portsmouth—City let contr. to R. G. Las- 
siter & Co. to constr. 12,000 sq. yds. cone. base for 
sheet asph. pavement, 2,400 sq. yds. one course 
cone. pavement; will let contr. for 45,000 lin. ft. 
comb. curb & gutter; total cost, $75,000. 

Va., Richmond—Jamison Bros., awarded contract 
to construct 8.29 miles soil road on State Rd. No. 
12 from Five Forks to Patrick Co. line, at $39,607; 
Hyde & Baxter, awarded contract to constr. 6.5 
mi. bitum. macadam road on State Rd. No. 21 
bet. Greenwich and Milford Mills, Prince William 
Co., at $132,244; W. W. Boxley & Co., contr. to 
construct 3.85 miles 16-ft. cone. road on State Rd. 
No. 10, no. and west of Farmville, Prince Edward 
Co., at $101,688. 

W. Va., Clarksburg—City let paving and sewer- 
ing contracts to Paul S. Hornor Co., Clarksburg, 
at about $80,000; Allen & Rich, Clarksburg, at 
$7 200: Frank Manilla, Pittsburgh, Pa., at $8,725; 
Keeley Constr. Co., Clarksburg, at $3,500; to pave 
15 city blocks and %4mi. sewers, approx. $100,000. 

. Va., Huntington—A. Trainer, 2925 4th Ave., 
Huntington, awarded contract for paving 4th Ave., 
at $66,146. 

Wnh., Seattle—Fiorito Bros. awarded contract for 
paving 2 miles Auburn-Pierce Co. line section of 
East Valley Hwy. so. from Auburn, at $62,000. 

Wnhn., Vancouver—Colluccio & Erickson, Seattle, 
awarded contract for paving 8% mile section of 
Pacific Hwy., Woodland to LaCenter, at $325,816. 


at $37,500. 
Mayor were as follows: 


SEWERAGE TREATMENT 


Cal., Burbank—I. S. Reynolds, Met. Bldg., Los 
Angeles, awarded contract at about $35,450 for con- 
structing outfall sewer (vit. pipe) catch basins, 
etce., for city. 


AND SEWAGE 
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Cal., Los Angeles—Bd. Pub. Wks. awarded con- 
tract to B. Derango, at $105,436 for sewer on 52nd 
St., First Ave. to 7th Ave.; Jno. Artukovich, $2,110, 
sewer on Hyperion Ave. bet. Fountain Ave. and 
Effie St., and S. Zarubica, at $61,000 for similar 
work on 23rd St., Vineyard Ave. to Virginia Rd. 

Cal., Los Angeles—S. Zarubica, 3006 6th Ave., 
Los Angeles, award. contract for constructing ce- 
ment pipe san. sewers at $61,000; B. Deranog, City, 
awarded contr. for constr. of sewer in 52nd St., 
54th St., Slauson Ave., lst Ave., 2nd Ave., 3rd 
Ave., 4th Ave., 5th Ave., 6th Ave., 7th Ave., 
8th Ave., 9th Ave., 10th Ave., Angelus Mesa Dr., 
Victoria Ave., Brynhurst Ave., Chesley Ave., West 
Blvd. and Hillcrest Dr. at $105,436. 

Cal., East San Diego—B. B. Boyd, Box 213, E. 
San Diego, awarded contract for constructing abt. 
30 miles sewer laterals in E. San Diego, at $249,880. 

Fla., Tampa—Thompson & Owen awarded con- 
tract to construct san. sewer on Beach Drive, at 
$25,240. Chas. H. Brown, Mayor. 

iil., Chicago—White Construction Co. awarded 
contract for completing activated sludge plant at 
Maywood, at $269,768. 

Ind., Indianapolis—Bunting Constr. Co., Indiana- 
polis, awarded contract for Thickener Tanks for 
sewage disposal plant at $24,980; Henry W. Horst 
Co., Rock Island, Ill., for pumping station, at 
$121,487. 

la., St. Ansgar—E. L. Royer, 1155 13th St., Des 
Moines, awarded contract for furnishing and lay- 
ing 26,000 lim. ft. 8-in., 3,000 ft. 10-in. and 1,500 
ft. 12-in. sewer pipe in various streets at $53,699. 

la., Sloux City—F. E. West, Sioux City, awarded 
contract for san. sewer project Hedges Addn., 
Morningside, $70,000. 

Md., Aberdeen—Aiello Constr. Co., Knickerbocker 
Bldg., Baltimore, Md., awarded contract to con- 
struct additions to disposal plant, at $9,800. 

Mass., Boston—Timothy Coughlin, awarded con- 
tract for sewerage wks. in Peabody St., Roxbury, 
at $1,349; D. Vitiello, contr. for sewerage works 
in Bellevue St., Howatt Rd. to Robin St., W. Rox- 
bury, at $11,919. 

Minn., New Prague—W. B. Carter, 606 United 
Bank Bldg., Sioux City, Ia., awarded contract for 
constructing san. sewer system and garbage dis- 
posal plant at $75,000. 

Minn., St. Cloud—E. T. Webster, 437 Beacon 
Ave., St. Paul, awarded contr. for constr. of san. 
ww sewer on 10th St., Impvt. Dist. 547, at 

Mo., itndependence—Contracts awarded as fol- 
lows: constr. of sewer treat. plant, to Ray 
Son, Baxter Springs, Kans., at $84,841; ejector sta- 
a ed Simplex Ejector Co., Chicago, II, at 

Mo., Mexico—Reed & Wheelock, Clay Center, 
Kans., awarded contr. for constr. of sewage disp. 
plant, at $24,500. 

Mo., St. Louis—Fruin & Colnon Constr. Co., 
Merchants Laclede Bldg., St. Louis, awarded con- 
tract for constr. of sewer at $61,000. 

. J., Palymra—Jno. M. Kelly Co., Camden, 
awarded contr. for installing sewerage system in 
town at $93,434. 

Y., Long Isl. City—Contract for sewers award- 
ed as follows: P. J. Clancy, 460 Lockwood St., 
Astoria, contr. fo rbldg. sewers in portions of 
76th St., at $34,084 and $37,829; Green Contg. Co., 
731 Vernon Ave., Astoria, contr. for sewer in Fer- 
guson St., at $122,497. 

N. Y., St. George, S. 1.—Disposal Equipment Co., 
105 Broadway, N. Y. City, awarded contract for 
bldg. sewage treat. plant and relay pumping sta. 
at $79,835. 

N. C., Asheville—Kelly & Wilson, awarded con- 
tract to install sewer and water systems in 100- 
acre park, at $111,000. 

Okla., Stillwater—Municipal Excavator Co., Okla. 
City, awarded contract for installing 17,000 ft. san. 
trunk sewer and blidg. new sewage disp. plant 
(conc.) 50 ft. sq. with depth of 20 ft. Total cost 
of sewer will be about $50,000. 

Pa., Allentown—Geo. H. Hardner, Allentown, Pa., 
awarded contract for constr. of vitr. brick sewer 
at $102,065. 

Pa., Philadelphia—C. A. Conan, awarded contract 
for constr. of main sewer on Venango St. bet. pres- 
ent sewer east of Allen and Edgemont Sts., at 
$55,000. There are 19 other items making up com- 

leted list of work. Contracts approximating 
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Pa., Philadelphia—Jos. Perna awarded contract 
for constr. of main sewer, Wissahickon, low-level 
intercepting sewer through Fairmount Pk. from 
present sewer southeast of Greene lane, north- 
wardly toward Gorgas Lane, at $100,000. 

S. C., Greenwood—Tucker & Laxton Co., Char- 
lotte, N. C., awarded contr. to construct 10-mile 


san. sewers with necessary manholes, flood tanks, 
ete.; Henry Constr. Co., Greenville, contr. to 
constr. 4 disp. plants. Contr. prices: $51,961 and 


$22,851, respectively. 

Va., Roanoke—Tinsley Constr. Co. awarded con- 
tract to extend sewer system, construct 6 to 18- 
in. pipe line, at $38,000 

Wis., Medford—Jas. Peterson, Medford, awarded 
contract for sewer construction at $12,400. 


WATER SUPPLY AND PURIFICATION 


Cal., Los Angeles—Following contracts for water 
system for town of Lancaster, awarded by county 
supvrs.: Cast iron pipe and specials, to U. S. Cast 
Iron Pipe & Fdy. Co., at $12,269; wrought iron pipe 
and fittings, Mark-Lally Co., at $6,828; gate valves, 
to Grinnell Co., at $701; 5 hydrants and Jones 
hydrant valves, to Water Works Supply Co., $880; 
installation of pipe, trenching and backfilling and 
material for joints, R. F. Ward, 2126 E. 38th St., 
at $8,984 (cem. joints); steel tank and tower, Chi- 
cago Bridge and Iron Works, at $7,050; construct- 
ing pumping plant and derrick, Hull Bros., Box 353, 
Lancaster, at $1,069, conc. work to same firm at $17 
cu. yd. for found. for tank, $20 cu. yd. for found. 
for pumps and 50c sq. ft. firs.; Turbine pump, Byron 
Jackson Co., $1,993, booster pump, same company, 
$1,447; drilling well, complete, including casing, etc., 
to R. H. Orr, agreed price, $3,350. 

Que., Lauzon—R. T. Smith Constr. Co., Ltd., 27 
Hillside Ave., Montreal, awarded contract at 
$53,700 for constr. of filtration plant for waterworks 
sys., at $300,000; elec. pump to E. Laurie, 243 
Bleury St., Montreal. 

Que., Montreal—Atlas Constr. Co. awarded con- 
tract for erection of electric pumping station at 
Point St. Charles, in connection with aqueduct 
impvts. at $498,000; Canada Iron Foundries, Ltd., 
awarded contract for supply of 400 lengths of 20-in. 
cast iron pipe and 400 length of 24-in. pipe at 
$58.50 per ton. 

Ga., Elberton—Wood-Rucker Constr. Co., Atlanta, 
Ga., awarded contr. to construct additions to pump- 
ing station; two 500,000-gal. capy. rein. conc. filters 
250,000-gal. capy. rein. conc. reservoir and 3,000,000- 
gal. capy. storage reservoir. 

Mont., Browning—Two Miracle Concrete Co., 437 
Ford Bidg., Great Falls, Mont., awarded contract 
for bldg. a 125-ft. steel tower with 75-000-gal. tank, 
drilled well, pump house and equipt., also laying 
5,000 lin. ft. 6-in. cast iron mains. Total cost, 
$55,000. 

N. C., Asheville—Kelly & Wilson, awarded con- 
tract to install water and sewer systems in 100- 
acre park at $111,000. 

N. C., Winston-Salem—Hagedon Constr. Co., 
Manning, S. C., awarded contract to raise dam 
at reservoir lake 5% ft.; increase vol. of lake 
1,000,000,000 gals.; plans remodeling and installing 
filters and extending mains; total cost, $50,000. 

Okla., Tulsa—Tibbetts & Pleasant, Tulsa, award- 
ed contract for impvts. and extens. to consist of 
No. 1 pump at $7,000; No. 206 units for filter with 
equipt. for 4, $56,000; No. 3 Settling Basin, bldg. 
over gutters, pipe, work, etc., $86,375; total est. 
cost, $149,373. Contract let at $129,000. 

Tex., Abilene—American Cast Iron Pipe Co., 
Birmingham, Ala., award. contract for pipe line 
from Lake Abilene to city, at $310,000; O’Connor & 
McLeniore, Cleburne, Tex., contr. for storage basin 
at $14,500. 

Wis., Cedarburg—Following contracts let on conc. 
work: Frank Radloff, Plymouth, $12,389; sewers 
and watermains to Brogan & Schaefer. Green Bay, 
$91,139; c. i. pipe to Am. Cast Iron Pipe Co., 712 
Plymouth Bldg., Minneapolis, at $29,666; tank and 
tower to Pittsburgh-Des Moines Steel Co., Tuttle 
& SW 10th, Des Moines, pump. compressors, etc.. 
7° Sterling Engnrg. Co., 419 3rd, Milwaukee, at 

Wis., Milwaukee—H. Hohenzee awarded contract 
for laying approx. 4,000 ft. water pipe to connect 
Riveroan? pumping sta. to Humboldt Ave. tunnel, 
at i A 
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Highway Construction Equipment 


Service 


If in the market for any of the following highway construction 
equipment, so indicate by check marks, mail this page to Municipal 
and County Engineering, 702 Wulsin Building, Indianapolis, and 
price quotations and descriptive literature will be forwarded to you. 


—Air Compressors 


—Excavator, Crane 


—Asphalt Plant, Port- —Elevating Graders 


able 


—Asphalt Plant, Rail- 
road 


—Asphalt Tools 


—Gasoline Locomotives 
—Gravel Screener 
—Heaters, Asphalt 


—Asphalt Tool Wagon —Heaters, Tar 


—Bar Cutters and 
Benders 


—Bars, Reinforcing 
—Bins, Portable Stone 
—Bodies, Dump Truck 
—Brick Rattlers 
—Catch Basin Covers 


—Cement Testing Ma- 
chinery 


—Clam Shell Buckets 
—Contraction Joint 
—Cranes, Locomotive 
—Crushers, Stone 
—Drag Scrapers 


—Dragline Cableway 
Excavator 


—Dump Cars 


—Dump Wagons 


—Hoisting Engines 


—TIndustrial Cars 


—Industrial Track 


—Manhole Covers 
—Mixers, Building 
—Mixers, Hot 
—Mixers, Paving 


—Motor Trucks (1-3 
tons) 


—Motor Trucks (over 3 
tons) 


—Oil Distributors 
—Portable Conveyor 


—Portable Drilling 
Rigs 


—Pile Drivers 
—Reinforcing Steel 


—Road Drags 


—Road Graders 
—Road Mesh 
—Road Planes 
—Road Plows 
—Road Rollers 
—Road Scrapers 
—Sand Dryers 
—Saw Rigs 
—Scarifiers 
—Scrapers, Power 
—Sheet Piling, Steel 
—Skimmer, Scoop 
—Steam Shovels 
—Stone Elevators 
—Stone Screens 
—Stone Spreaders 
—Surface Heaters 
—Tampers, Road 
—tTractors 
—Trailers 
—Turntables 
—Unloaders, Car 
—Wagon Loader 


—Wheeled Scrapers 
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ROADS AND STREETS 


Ala., Anniston—Ord. for paving, guttering and 
curbing Quintard Ave. from 5th St. on south to 
22nd street on north, goes to second reading. 

Ala., Athens—Ords. adopted at recent meeting of 
Council calling for paving all important cross 
streets in city. 

Ala., Mobile—Constr. of a mile of highway along 
banks of Dog River bet. Alba and Gulf Fishing 
Clubhouses, authorized by Co. Board of Revenue 
and Rd. Commrs. 

Ark., Fort Smith—Campaign to macadamize 
Little Rock Rd. for 8% east of Ft. Smith gaining 
headway; petitions signed by many residents of 
twp. and Co, Judge L. Norriss promises help. 

Cal., Sacramento—State will expend approx. 
$1,000,000 for impvt..of approach roads to National 
Parks. State Hwy. Comn., will repair hwy. bet. 
Healdsburg and Windsor and will also call for bids 
for 6 miles hwy. no. of Dixon and for 10 mi. sur- 
facing in Kern Co. Bd. of Supvrs. have agreed 
to start work on Auburn Blvd. Comn., will soon 
start work on bidgs. and other impvts. bet. 34th 
and 35th, R and T Court. _Approx. cost, $250,000. 

Cal., San Diego—Plans for impvt. work in Ken- 
sington Park Dist., east of city limits in Adams 
Ave. region, accepted. Engr., E. P. Watson, Jr., 
appointed to supervise work. Resolutions of inten- 
tion are being prepared. Est. cost, $65,000. 

Cal., San Francisco—Bd. Pub. Wks. has ordered 
paving Columbus Ave. and appropriated $100,000 
for the work. Street will be widened bet. Wash. 
and North Point Sts. 

Colo., Colo. Springs—Over $100,000 will be ex- 
pended in repairing Buttes bridge over Fountain 
Crk. so. of here and in reconstr. of highway lead- 
ing to the road. 7 miles of highway on either side 
of bridge will form part of new fed. aid. project. 

Colo., Greeley—Approx. $150,000 in Fed. Aid state 
funds is to be expended in road and bridge constr. 
directly so. of here this winter. Work includes 
bldg. and paving 2 miles trunk line hwy. and 150 
ft. steel and conc. bridges. C. J. Schoech, Engr. 
in charge. 

Colo., Denver—Sums of $5,000,000 for this year 
and $10,000,000 for next year for road constr. within 
national forests have been approved by Sécy. of 
Agriculture. 

D. C., Washington—Chf. Engr., U. S. Bureau 
Pub. Rds. here has approved plans for 30.9 miles 
16-ft. gravel,. bitum. and conc. paved road on 
Austin-Houston (Texas) Hwy. Washington Co., at 
cast of $925,575; G. A. Bracher, Co. Engr., H. J. 
Chapell, Co. Judge; also approved proj. statement 
for constr. of 9.2 miles 16-ft. gravel bitum. rd. on 
Hwy. No. 20, Kimbro Dist., Travis Co., $249,000; 
$50,000 F. A. granted. O. Leonard, Engr., Geo. S. 
Matthews, Co. Judge; also approved plans for 
constr. of 10-mile 16-ft. gravel road on Hwy. 36-B, 
Burnet Co., $46,530. Mack B. Hodges, Res. Engr., 
J. R. Smith, Co. Judge; also plans for constr. 
of 1.8 miles 14-ft. gravel road on Hwy. 44, cost 
$87. 834; 50% Fed. Aid granted. A. F. Mitchell, Co. 
oner. 

Fla., Bradentown—Manatee Co. will build 50 
miles ‘of roads east of Manatee and Opeco. $350,000 
bonds voted. W. P. Frier, Chrmn. Co. Commrs. 

Fla., Jacksonville—City plans to pave various 
streets with brick or asphalt. Est. cost, $250,000. 
IF, M. Edwards, City Ener. 

Fla., Lake Wales—City plans general system of 
street impvts. consisting of about 200,000 sq. yds. 
paving at approx. cost of $500,000. B. K. Bullard, 
Chrm,. Council; C. C. Thulberry, Chrm. St. Comn. 
J. W. Turner, Engr., Lakeland, Fla. 

Ga., Claxton—State Hwy. Dept., Atlanta, Ga., will 
construct 12-mile road in Evans Co. near Reids- 
ville. H. B. Me.Whorter, Div. Engr., Atlanta, Ga.; 
12 miles connecting Buloch Co. with Emanuel and 
Chandler Co.; 12 mites in Screven Co. from Syl-+ 
vania to Newington; portion Dixie Hwy. 

Ga., Macon—BLibb County will invite bids on pav- 
ing 3 miles Clinton Rd. and 6 miles Jefferson Rd.; 
will also pave hill on Thomaston Rd.; 1 mile con- 
crete. 


Ga., Savannah—City will pave Dale Ave., Linco'n, 
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Bay, Price and other streets. 
of Council. 

lll., E. Moline—Paving and sewer projects to cost 
$121,518 approved by Bd. Pub. Impvts. Paving 
contracts will include 38 blks. and cost $106,949; 
rein. conc., 7 ins. thick with 40 lbs. steel to 100 
sq. ft. of pavement. 

ill., Chicago—City plans asph. paving on Marsh- 
field "Ave. Est. cost $300,000. C. D. Hill, Chf. Engr. 
Bd. Local Impvts. 

ill., Herrin—City Council approved of proposed 
$1000, 060 paving that will involve expendt. of over 
1 

Ind., Tadinoanitin~tine officials will co-operate 
with Riley Mem. Hosp. Assn. for constr. of park 
in connection with proposed memorial hospital. 
Project will involve $250,000. Lake Co. Auto Club, 
branch of the Hoosier State Auto Club, and State 
Hwy. Comn. considering hard surfacing Dunes 
Hwy. from Gary to Mich. City. 

la., Charles City—County Board of Supvrs. me 
pn ave road from Rockford to N. Iowa Pike. 
miles. 

Kans., Eldorado—Butler County prepares plans 
for 10.5. miles bit. road. Est. $250,000. H Austin 
& Co., Engrs., Eldorado. 

Kans., Hutchinson—Lengthy petition presented 
to City Comn. calling for resurfacing Ave. A east 
from west line of Main St. to Pershing Ave. with 
wearing surface of 114 ins. sheet asph. on one-in. 
binder course. Material specified in this petition 
signed by prop. owners, is natural lake asphalt; 
also street car track space to be paved with bitum. 


Thos. Halligan, Clk. 


macadam. Petition referred to Commr. of Sts., 
A. H. Tuttle. 
Kans., Topeka—Federal aid totalling more than 


$150,000 awarded to 8 counties by State Hwy. 
Comn. on hard surface and road impvt. projs., 
amounting to more than $1,050,000; Shawnee Co., 
received $18,000 as fed. aid for grading and cul- 
verts on south 6 mi. of Capitol Hwy. Wyandotte 
Co. received fed. aid award of $18,000 for complet- 
ing 1% miles cone. hard surfacing on Parallel road 
or Fort-to-Fort and Victory Hwys.; Dickinson Co. 
received award of Fed. Aid in amt. of abt. $6,000, 
which is to apply with previous award of $53,710 
not yet expended in completing the cone. hwy. 
from Chapman to Geary Co. line. Brown Co. re- 
ceived $20,250 for grading and culvts. on Capitol 
Hwy. from Fairview 6 miles so. to Jefferson Co. 
line; Atchison Co., $18,000 for grading and cul- 
verts on Atchison-Leavenworth Road: Allen Co., 
$30,000 for completing additional 2 miles of conc. 
pavement on the Atlantic and Pacific Hwy. east 
of LaHarpe; Ottawa Co. received award of $30,000 
for paving additional 2 miles cone. rd. on Meridian 
Hwy. so. of Minneapolis; Franklin Co., $13,950 for 
grading and culverts on new Santa Fe ‘trail south- 
west of Ottawa. 

La., Monroe—Junior Bd. of Directors of Chamber 
of Comm. has decided to back City’s $2,000,000 
paving project. It is believed paving will start by 
Jan. lst. 15 or 20 miles of streets will be paved 
in all sections of city. 

Mich., Detroit—City considering paving various 
streets with concrete. Est. cost, $93,000. C. W. 
Hubbell, City Engr. 

Minn., Minneapolis—Definite steps for financing 
paving of Superior Blvd., Lyndale Ave. to west city 
limits, decided on by Hwy. Comm. of Civie & Com. 
Assn. Harry Gerrish, Chrmn. 

Mo., Kansas City—Bd. Public Works plans sheet 
asph. pavement on 13th St., Grand Ave. to Oak 
Sts.; asph. cone. pavement on 17th St. bet. Ken- 
sington and Elmwood Aves.; bitum. macadam 
pavement on Terrace St., 73rd to point south of 
73rd. 

Neb., 
hwy. 


Sargent—Plans in progress for constr. of 
from Kearney through Mason City to Litch- 
field and towns no.. of Bloomfield, terminating in 
Pierre, S. D. Wm. Lundy, Vice-Pres. 

N. Y., Hammondsport—Work on Fed. Aid Rd. 
from H: immondsport to Branchport will be started 
this fall. Supvr. Sanford interested in project. 

Okla., Beggs—City will construct about 32 blocks 
asph. cone. pavement. Hughes Engrg. Co., Engrs., 
310 Bank of Commerce Bldg., Tulsa, Okla. Roger 
Willett, Clk. 

Okla., McAlester—Beginning at brdg. on Boggy 
and extending through Farris, Atoka Co., 10 miles 
to Pushmataha Co. line, modern graded rd. will 
be built; also stand. bridges and culvts., installed 
by Atoka Co. Commrs. 
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BUYERS’ GUIDE 














Aerial Tramways. 
American Steel & Wire Co. 


Armor Plates. 
Truscon Steel Co. 


Asphalt. 
lsitosiag Paving Co. 
The Barrett Co, 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvaide Asphalt Paving Co. 
Warren Asphalt Paving Co., The 


Asphalt Filler. 
The Barrett Co. 
Bitoslag Paving Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Warren Bros. Co. 


Asphalt Floors. 
The Rarrett Co. 
The Texas Co. 
Warren Bros. Co. 


Asphalt Machinery. 
Cummer & Son Co., The F, D. 


Asphalt Plants. 
Austin Machinery Corporation. 
(ummer & Son Co., The F. D. 
Littleford Brothers. 
Warren Bros. Co. 


Asphalt Railroad Plants, 
Cummer & Son Co., The F. D, 
Warren Bros. Co, 


Asphalt Tools. 
Littleford Brothers. 
Warren Bros. Cu. 


Asphalt Tool Wagons. 
Littleford Brothers. 


Auto Fire Apparatus. 
Diamond T Motor Car Co, 
Duplex Truck Co. 

Garford Co., The 

Kissel Motor Car Co. 
International Motor Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Back Fillers, 
Austin Machinery Corporation. 
Pawling and Harnischfeger. 


Bar Cutters and Benders. 
Koehring Machine Co. 


Bars, Reinforcing. 
Truscon Steel Co. 


Binders, Road. 
The Texas Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 
Bitulithie Pavements. 
Warren Bros. Co. 
Blasting Accessories. 
_ I. du Pont de Nemours & Co., 
Ine. 
Blasting Powder. 
E. I. du Pont de Nemours & Co., 
Ine, 
Bodies. 
Lee Loader and Body Co. 
Littleford Brothers. 


Braces, Extension. 
Kalamazoo Fdy. & Machine Co. 


Brick Rattlers, 
Olsen & Co., Tinius. 


Brick-Testing Machinery. 
Tinius Olsen Testing Mach, Co. 


Bridges. 
Lewis-Hall Iron Works. 


Buckets, Dredging, Excavating 
and Sewer. 
Pawling and Harnischfeger, 


Buckets, Dumping. 
Littleford Brothers. 
Pawling and Ilarnischfeger. 


Cableway Accessories. 
Sauerman Bros. 


Cableway Excavators. 
Sauerman Bros. 


Calculators, 
Kolesch & Co. 

Car Pullers, Electric. 
Mead-Morrison Mfg. Co. 


Car Unloaders. 
Austin Machinery Corporation. 
Heltzel Steel Form & Iron Co. 


Castings. 
U. S. Cast Iron Pipe & Fdy. Co. 


Cast Iron Pipe. 
U. S. Cast [ron Pipe & Fdy. Co. 


Catchbasins. 
Dee Co., Wm. E, 
Madison Foundry Co. 


Cement Testing. 
Kirschbraun, Lester. 


Cement Testing Machinery. 
Tinius Olsen Testing Mach. Co. 
Chimneys, Concrete, 
Truscon Steel Co. 
Chimneys, Steel. 
Lewis-Hall Iron Works. 
Littleford Brothers. 


Chloride of Lime. 
Pennsylvania Salt Mfg. Co. 
Chutes, Concrete, 
Heltzel Steel Form & Iron Co. 
Littleford Brothers. 


Concrete Mixers, 


Austin Machinery Corporation. 


Koehring Machine Co. 
Smith Co., T. L. The 


Concrete, Reinforcement. 
American Steel & Wire Co. 
Truscon Steel Co. 


Conduits, 
Cannelton Sewer Pipe Co. 
Truscon Steel Co. 


Conduit Rods, 
Stewart, W. H. 


Conduits, Wood, Creosoted. 
Republic Creosoting Co. 


Consulting Engineers, 
Alvord, John W 
American Appraisal Co, 
Artingstall, Win, 
Brossmann, Chas. 
Burd & Gifftels. 
Chicago Paving Laboratory. 
City Wastes Disposal Co. 
Dow & Smith. 
Fargo Engineering Co. 
Flood, Walter H., & Co. 
Gannett, Seelye & Fleming Co. 
Hill & Ferguson 
Howard, J. W 
Hint & Co., Robs 


Jones, Sam L, 
Kirchoffer, W. G. 
Kirschbraun, lester 
McNaughton, David. 
Potter, Alexander. 
Shields, W. S. 

Van Trump, Isaac. 
Wells, James P, 


Contractors. 
City Wastes Disposal Co. 
Sullivan, Long & Hagerty. 
Warren Bros. Co. 


Contractors’ Tools and Machinery, 
Austin Machinery Corporation, 
Austin-Western Co., Ltd., The 
Good Roads Machinery Co., Ine. 
Koehring Machine Co. 
Littleford Bros, 

Smith Co., T. L, The 


Contractors’ Wagons. 
Austin Machinery Corporation. 
Austin-Western Co., Ltd., The 


Conveying Machinery. 
Mead-Morrison Mfg. Co. 
Pawling & Harnischfeger. 
Portable Machinery Co., Inc. 
Webster Mfg. Co. 


Cranes and Hoists. 
Austin Machinery Corporation. 
Heltzel Steel Form & Iron Co. 
Pawling and Harnischfeger. 


Creosote. 
The Barrett Co. 
Republic Creosoting Co. 
ad Wood Block. 
er. Floors, Bridge Floors) 
Republic Creosoting Co. 


Crushers, Rock and Ore. - 
Austin-Western Road Machin 


Co. 
a 4 Roads Machinery Co., Inc. 


lIvert Molds. 
Cuuetin- Western Co., Ltd., The 


Culvert Pipe, Vitrified. 

Cannelton Pipe Co. ™ 

Dee Clay Mfg. Co., Wm. E. 
Culverts. 

Newport Culvert Co. 

Truscon Steel Co. 

irb and Gutter Forms. 
Careltsel Steel Form & Iron Co. 

Truscon Steel Co. 


Curb Bar. 
Truscon Steel Co. 


Direct Oxidation Process. 
Direct Oxidation Process Corp. 


Disinfectants. : ' 

Integrity Chemical Co. 
Drag-Line Excavators. 

Austin Machinery Corporation, 
Drag Scrapers. 

Austin-Western Road Machin- 

ery Co. 

Drain Tile. 

Dee Clav Mfe. Co., W. E. 
Drawing Materials. 

Kolesch & Co. 


Dryers. 
Gummer & Son Co., The F. D. 


Dump Cars. 

Atntin- Western Road Machin- 
ery Co. 

Dump Wagons. 

Austin-Western Road Machin- 


ery 
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Okla., Pawhuska—Osage County will have net- 
work of hard surfaced roads within a year if plans 
of county officials are carried out. More than 
$750,000 is available for road constr. in county. 

Okla., Pryor—Plans under way to pave entire 
Jefferson Hwy. through Mayes Co., 34 miles. 

Okla., Sand Sprgs.—Plans and specfs. will be 
completed by Holway Engrg. Co., Tulsa, Okla., at 
once for paving impvts. here. No date set for bids. 

Ore., ortland—Street and sewer impvt. work 
during next 14 months will aggregate $3,245,752, ac- 
cording to figures compiled by Bureau Public 
Works of Portland. Street impvts. represented in 
78 separate jobs that have been approved by city 
and in petitions submitted by prop. owners request- 
ing pavement of 63 streets. Impvts. ordered or 
petitions submitted for 40 sewers aggregating $1,- 
610,950. Commr. Barbur intends to push all sewer 
work thru winter months to relieve unemployment 
situation. Additional sewer and street work con- 
templated will reach $250,000. 

Ore., Portiland—Extension of River Street for 
dist. of 1 mile approved by City Planning Comn. 

Tex., Atlanta—City Council: has retained N. H. 
Roberts, engr., to submit plans and costs for pav- 
mg, streets in business dist. with vitr. brick. 

ex., Crockett—St. Hwy. Dept. has approved 
plans for constr. of 13.7 miles 29-ft. sand-clay road 
on Hwy. No. 21, Houston Co., $100,000. G. W. 
Courter, Cons. Engr. Marlin 

Tex., Dallas—$272,387.02 _——_— appropriated out 
of bond funds for constr. of Garland Rd., by Co. 
Commrs.’ Court. Total cost of hwy., which is 
abt. 11 miles, will be $480,542.64. Application for 
— and fed. aid in sum of $205,155.62 has been 
made. 

Tex., Dallas—City considering two paving pro- 
jects: 9th St.—Willomet St. to Bishop Ave., $63,080, 
and Preston Rd.—Wycliff St. to 209.7 ft. south of 
Irving St., $37,873. 

Tex., Edinburg—st. Hwy. Dept., Austin, has ap- 
proved plans for constr. of 33.9 miles 16-ft. gravel 
road in Hidalgo Co. Will invite bids. P. S. De- 
vine, Co. Engr., Pharr, Tex. 

Tex., Houston—Petition for paving Polk Ave. to 
width of 42 ft. from Main to Milam Streets, grant- 
ed by City Council. City Engr., requested to pre- 
pare plans and specfs. Petition for paving Pease 
Ave. also granted and specfs. ordered prepared. 
Paving of Young St. also approved by Council and 
plans and specfs. ordered drawn. 

Tex., Linden—St. Hwy. Dept. has approved plans 
for constr. of 13.1 miles 12-ft. gravel road in Hwy. 
No. 1-A. $65,000. Hess and Skinner, Co. Engrs., 
Southwestern Life Bldg., Dallas; H. D. Nelson, 
Co. Judge, Linden. 

Tex., Mexia—$150,000 bonds voted here recently 
for purpose of paving eT and street crossing. 

Tex., Odessa—Bids will be asked in October by 
Ector Co. for constr. of 25 miles of road impvt. 
B. W. Baker, Co. Engr., Big Springs, Tex. 

Tex., Quitman—State Hwy. Dept., Austin, has 
approved Plans for constr. of 4.3 miles 12-ft. gravel 
road in Wood Co. at cost of $100,000. B. F. Cathey, 
Co. Engr., Quitman; J. E. Bair, Co., Engr., Mineola. 


Tex., San Antonio—$60,000 appropriated from 
gen. city funds for city’s share of cost of resurfac- 
i flood-damaged streets in business section which 
will cost approx. $250,000 


..Tex., Wichita Falls—With the $1,500,000 which 
county realized from sale of last issue special rd. 
bonds, it is planned to pave approx. 40 miles addi- 
tional of county road, repair several others and 
place conc. culverts and bridges in all roads of 
county. 


SEWERAGE AND SEWAGE TREATMENT. 


Cal., Piedmont—Plans for bonding city for sewer 
work to be undertaken in conjunction with Oak- 
land and for general civic impvts., taken by Bd. 
of Trustees. Tentative plans call for expendt. of 
$67,000 for sewer projects; $35,000 for purchase of 
Piedmont Pk., etc. 

Cal., Pomona—City considering constr. of about 
25 miles sewer, preliminary to carrying out big 
paving program. R. . Goudey, Engr. of State 

d. of Health, has investigated situation and 
recommended in report to mayor, a new sewage 
disp. system in which La Verne and Claremont, 
adjoining towns, should be included. City Engr. 


hde now studying report. 
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Ont., Dundas—Town Council passed by-law for 
raising of $45,000 for constr. of > oe sewers and 
disposal works. John §. Fry, cler 

la., Inverness—City will Note Oct. 25 on $75,000 
sewer and water bonds; construct 5 miles of sewers 
and 5 miles water works. 

la., Dennison—Resolution adopted to constr. sys- 
tem of main storm sewers, manholes and catch 
basins: Abt. 334 lin. ft. 12-in., abt. 780 lin. ft. 
18-in., abt. 400 lin. ft. 24-in., about 360 lin. ft. 30-in. 
sewer pipe; 9 catch basins; 12 lin. ft. 18-in., 50 lin. 
ft. 12-in. sewer runs; 9 street inlets. Jacob John- 
son, City Clk. 

Kans., Chanute—Ords. passed apportioning cost 
of constr. of main sewer No. 4 in District No. 4 
and for cost of lat. - te Nos. 401, 402, 403 and 
404 in main sewer No. 4. Main sewer, $33, 080; lat. 
401, $4,916; 402, $4,732; 403, $4,079, and 404, $65, 485. 

Mass., East Boston—Comnr. Sullivan, Dept. Pub. 
Wks., recommends the extension of sewer in E. 
Boston to Jeffries Joint, at $1,000,000. 

Mich., Negaunee—City has authorized san. engrs. 
Hoad & Decker, Ann Arbor, to make survey of 
sewer system and work will soon begin. 

Neb., Lincoln—$50,000 storm sewer project in 
South Lincoln will be built this fall; to extend 
from 8th and Park Sts. to 14th and Harrison. 
Districts will include everything so. of South St. 
from 8th as far east as Sheridan Blvd. 

Neb., Omaha—Council approved constr. of sewer 
thru air field for International Congress here. 
Aero Club interested. 3 Bossie, City Clerk. 

oan Hobart—Prelim. plans prepared by V. V. 

& Co., Cons. Engrs., 1300 Colcord Blidg., 
One City, for complete sewage disp. plant. Est. 
cost, $25,000 

Okla., Verden—City will build sewerage system. 
V. V. Long & Co., Cons. Engrs., 1300 Colcord Bldg., 
Okla. City. 

Ore., Portland—Sewer and street impvt. work 
during next 14 months will aggregate $3,245,752. 
Figures compiled by City Bureau Pub. Wks. 
Impvts. ordered or petitions submitted for 40 sew- 
ers aggregating $1,610,950. Commr. Barbour in- 
tends to push all sewer work throughout winter 
months to aid in relieving unemployment. Addi- 
$250, 00 and sewer work contemplated will reach 

Tex., Hearne—City plans establishing system of 
sewer drainage. C. V. Lornert, San. Engr. State 
Le Dept., Austin; C. F. Banks, local, will direct 


ork. 

wVva., Richmond—City—Allen J. Saville, director 
Pub. Wks.,—will expend approx. $3,000,000 to con- 
struct outfall sewer. T. B. Merrick, engr. 

W. Va., Princeton—City will construct 1 mile 
sewer line with 2 lateral branches in west end, up 
Glady Fork Valley. 

W. Va., Welch—Chas. E. Collins, Civ. & Hydr. 
Engr., Drexel Bldg., Phila., has been retained to 
prepare plans and superintend constr. of sewerage 
system to be erected jointly by Spencer and Spen- 
cer, State Hospital. 

W. Va., Wheeling—Laying of sewer is being 
planned as 1st civic improvement in Mt. de Chan- 
tal dist. City Engr. H. Conrad preparing plans for 
sewer system. 

Wis., Bloomington—Plans under Boy | for 3% miles 
sewers, probably septic tank. G. Kirchoffer, 
Madison, Cons. Engr. Vil. Clk. } e., H.. Enke. 

Wis., La Crosse—Resolution passed by City Coun- 
cil calling for permission to dredge channel below 
Isle la Plume, closing Hammond and Dodge chutes, 
to bring relief to residents on no. and so. side 
in connection with stagnant sewage pools, Miss. 
} + ge Sts. and ft. of Hagar Sts. M. Birnbaum, City 


WATER SUPPLY AND PURIFICATION. 


Ark., Conway—City will install iron water mains 
from reservoir to pumping station at Gleason. 

Ark., Horatio—Prelim. steps taken by City Coun- 
cil of Horatio toward forming impvt. dist. for pur- 
pose of securing water works and sewer system. 

Cal., Fresno—Southern California Edison Co. au- 
thorized by State R. . Comm. to construct an 
$11,500,000 hydro-elec. plant in Big Creek dist. of 
Fresno County. Dam will be built in Jan Joaquin 
river and 5% mile tunnel constructed. 

Cal., Hemet—Engr. Stetson has submitted to 
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Dust Laying Compound, 
The Barrett Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Dynamite. 
E. I. du Pont de Nemours & Co., 
Inc. 
Edge Protector. 
Truscon Steel Co. 
trical Wires & Cables. 
ay Steel & Wire Co. 
Elevating Graders. 
Austin-Western Road 
ery Co. 
Elevators. 
Cc. H. & E. Mfg. Co. 
Engineeri Instruments. 
Kolesch Co. 
Lufkin Rule Co., The 


Machin- 


Engines. 

Cc. H. & B Mfg. Co. 

Midwest Engine Co. 
Excavating Machinery. 

F. C. Austin Machinery Oo. 

Pawling and Harnischfeger. 

Sauerman Bros. 

Smith Co., T. L. The 
Expansion Joint Compound. 

The Barrett Ce. 

Pioneer Asphalt Co. 

Truscon Steel Co. 
Explosives. 

E. I. du Pont de Nemours & Co. 
Fence, Iron. 

Cincinnati Iron Fence Co. 
Fillers (Paving Joint). 

The Barrett Co. 

Pioneer Asphalt Co. 

The Texas Co. 
Fire Brick. 

Cannelton Sewer Pipe Ce. 

Dee Clay Mfg. Co., W. B. 
Flue Liners. 

Cannelton Sewer Pipe Co. 

Dee Clay Mfg. Co., W. EB. 


Forms, Sidewalks, Curb & Gutter. 
Heltzel Steel Form & Iron Oo. 
Truscon Steel Co. 


Forms, Road. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 

Forms (Sewers & Conduits). 
Heltzel Steel Form & Iron Co. 

++ (Wall Bldg., Construction, 


Ktc.). 

Heltzel Steel Form & Iron Co. 
Gas Pipe. 

U. S. Cast Iron Pipe & Fay. Co. 
Graders. 

Austin-Western Road Machin- 


ery Co. 
Good Roads Machinery Co., Inc. 
Granite Block. 
Granite Paving Block Mfrs. 
Assn. of the U. 8., Inc. 
Gravel Screener and Leader. 
Good Roads Machinery Co., Inc. 
Jordan & Steele Mfg. Co., Ino. 
Heaters (Rock and Sand). 
Littleford Bros, 
Heating Wagons (Oil and Tar). 
Good Roads Machinery Co., 
Littleford Bros, 


Hiiste soe, Gasoline and 


Pawling and Harnischfeger. 
Hoists, Electric. 

Mead-Morrison Mfg. Co. 

Pawling and Harnischfeger. 
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Hoists, Steam. 

Cc. H. & KE. Mfg. Co. 

Lewis-Hall Iron Works. 

Mead-Morrison Mfg. Co. 
Hot Mixers. 

F. C. Austin Machinery Co. 
Hydrants. 

The Flower Company. 
Inlets (Sewer). 

Dee Co., Wm. 

Madison Foundry Co. 
Insulating Material. 

The Barrett Co. 

Pioneer Asphalt Co, 


Joint Fillers (Paving). 
The Barrett Co. 
The Texas Company. 


Kettles (Portable). 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 
Littleford Brothers. 


Leaders, 
Brown Portable Conveying Ma- 
chine Co, 


Manhole Covers. 
Madison Foundry Co. 
Dee Co., Wm. E. 


Mastic. 
Pioneer Asphalt Co, 


Meter Boxes. 
McNutt Meter Box Co. 


Mixers, Asphalt, 
Austin Machinery Corporation. 
Cummer & Sons Co., The F. D. 


Mixers, Concrete, 
Austin Machinery Corporation. 
Koehring Machine Company. 
T. L. Smith Co. 


Mixers—Mortar. 
Cc. H. & E. Mfg. Co. 


Molds (Pipe & Culvert). 
Heltzel Steel Form & Iron Co. 


Motor Fire Ap tus. 
Acme Motor Truck Co. 
Diamond T Motor Car Co. 
Duplex Truck Co. 

Federal Motor Truck Co, 
Garford Motor Truck Co. 
International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Motor Trucks. 
Acme Motor Truck Co, 
Duplex Truck Co, 
Diamond T Motor Car Co. 
Federal Motor Truck Co, 
International Motor Co, 
Kissel Motor Car Co. 
Lewis-Hall Iron Wor 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Motor Truck Flushers, Sprinklers 
and Oilers. 


Acme Motor Truck Co, 

Austin Machinery Corporation. 
Diamond T Motor Co. 
Duplex Truck Co. 

Federal Motor Truck Co. 
Garford Motor Truck Co., The 
The Gramm-Bernstein Motor 


Truck Co. 
International Motor Co. 
Kissel Motor Car Co, 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 
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Municipal Castings. 
Dee Co., Wm. E. 
Madison Foundry. 
Packing. 
Pioneer Asphalt Co. 
Paints (Asphalt). 
Barrett Co., The 
Pioneer Asphalt Co. 
Paving Blocks ((Creosoted). 
The Barrett Co ) 
Republic Creosoting Co, 
Paving Brick. 
Medal Paving Brick Co. 
Metropolitan Paving Brick Ce 
Murphysboro Paving Brick Ce 
National Paving Brick Mfra 


Springfield Paving Brick Co. 


Paving Contractors, 
Warren Bros Co. 


Paving Joint Co 
The Barrett eee, 


Pioneer Asphalt 
The Te: > 


xas Company. 

Paving Joint Filler, 
The Barrett Co. 
Pioneer Asphalt Co, 
The Texas Company. 


Paving Machines, 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 


East Iron & Machine Co., The 
Warren Bros. Co. 


Paving Plants (Asphalt), 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Good Roads Machinery Co., Ine. 
Smith Co., T. L. The 
Warren Bros. Co. 

Pige Cutters. 

. W. Strickler & Bro. 

Pipe Dip and Coatin 
The Barrett Co. a 
Pioneer Asphalt Co. 
The Texas Co. 


Pipe Manufacturers. 
U. 8. Cast Iron Pipe & Fdy. Ce. 
Pitch Filler. 
The Barrett Co. 
Warren Bros. Co. 
Plows (Rooter and Wing). 
Austin-Western Road Cach. Ce. 
Portable Paving Plants. 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Good Roads Machinery Co., Ine, 
Littleford Brothers. 
Warren Bros. Co. 
Portable Stone Bins, 
Austin-Western Road Machin- 


ery Co. 
Good Roads Machinery Co., Ine. 
Powder (Blasting). 
_> du Pont de Nemours & Co., 
nec, 


Pumps. 
Cc. H. & BH. Mfg. Co. 
De Laval Steam Turbine Co. 
Harris Air Pump Company. 
Midwest Engine Co. 
Smith Co., T. L., The 
Reinforcing For Pavements. 
American Steel and Wire Oa 
Truscon Steel Co. 


Road Buil Materia! 


ding I. 
Kentucky Rock Asphalt Ca. 
The Texas Co. 
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Council tentative plans for new water system. 
Drilling of wells in Valle Vista section and constr. 
of reservoirs is favored. $100,000 bond issue, it 
is estimated, will be required. 

Can., Montreal—City Council considering install- 
ing new boilers in Craig Street pumping sta. at 
cost of $15,000; laying of mains and water serv- 
ices at cost of $42,000. Bids will soon be asked for 
new pumps costing $15,000 at Rielle St. pumping 
station for city. . 

. NO. Vancouver—By-law will be submitted 
to rate payers providing for raising of $50,000 for 
impvts. of water supply system, including damming 
of Mosquito Crk. and installation of pumping plant 
in Lynn Creek. R. F. Archibald, Clk. 

ill., Glen Ellyn—Plans being prepared for laying 
4-6 in. water mains in various streets. About 
$25,000. G. G. Nelson, Surpling Bldg., Elgin, Engr. 

Hll., Litchfield—It is planned to build conc. dam, 
filter plant, 2,000,000-gals. capy., and pumping sta- 
tion. Abt. $175,000. Pearse, Greeley & Hansen, 39 
West Adams St., Chicago, Engrs. 

La., Crowley—It is proposed to construct com- 
plete water works, including machinery, pumping 
plant, reservoir, mains, etc. L. Noland, Engr. 

. Mich., Lansing—$100,000 water works bonds voted 
ere. 

Mo., Hamilton—City will build water works plant 
system; $75,000. E. A. Archer & Co., Engrs., 612 
New England Bldg., Kans. City, Mo. 

Mo., Poplar Biuff—City officials making prepara- 
tions for plans and specfs. for ‘‘harnessing’’ Keener 
Springs, no. of here, for city water supply. Springs 
are largest in the Ozarks and declared to be abso- 
lutely pure. Large settling basin will be construct- 
ed and water pumped from basin to large standpipe 
here for distribution. Est. cost of project, $1,000,000. 

Mo., Portageville—City considering constr. of 
water works, including pumps, tower, tanks, pipe 
line, ete. Approx. cost $400,000. A. C. Moore, 
Joplin, Engr. 

Mo., Sugar Crk.—City will install water works; 
$90,000 bonds voted. 

Mo., Waterville—City considering installation of 
water mains and constr. of pumping station. 

Neb., Ft. Crook—Contemplate extension of water 
main from Omaha to the Fort. Proposed plans in- 
clude extra line from so. side thru Bellevue to 
Ft. Crook. Military authorities interested. 

N. J., Rahway—Survey will be made with view 
to obtaining new source of supply of water for 
Rahway. Approx. cost bet. $35,000 and $50,000. 

L. 1., N. Y¥., Saltaire—Resolution passed at mass 
meeting that trustees be requested to construct 
water works in village at cost not to exceed 
$50,000. 

O., Alliance—City and purchase a booster pump 
and motor for water works. C. E. Barnard, Pres. 
of Council. 

O., Barberton—$450,000 public bond issue for city 
water service extension to all sections passed by 
Council. 

O., Canton—Safety director has petitioned Council 
for authority to purchase 30 fire hydrants. 

O., Cleveland—Two five-ft. water mains are to 
be cut thru almost entire length of Rockefeller 
Pk. and boulevard in connection with new East 
Side filtr. plant. Water Wks. Commr. Jno. T. 
Martin has submitted plans to City Planning Comn. 
Excav. will be started this fall. 

Okla., Muskogee—Bryon- Kirkpatrick, Tulsa, 
Okla., and W. B. Collins, Ketchum, Okla., organ- 
ized $20,000,000 organization; construct water 
power plant along Grand River. 


Okla., Tulsa—City plans to construct dam and 
reservoir on Spavinaw Crk. and 65 miles pipe line 
to furnish new water supply. Holway Engineer- 
ing Co., Civ. & San. Engrs., 332 Atco Blidg., 
Tulsa. J. D. Trammel Cons. Engr., Ft. Worth. 

Pa., Harrisburg—State Dept. of Health, has ap- 
proved plans for water works system for Corn- 
well Heights, Bucks Co. and for Lower Twp., 
Northampton Co. 

Pa., Harrisburg—Pub. Serv. Comn, issued order 
in complaint of Boro of Avalon against Ohio Val- 
ley Water Co. in which that company is directed 
to extend its main, within 30 days, in City View, 
Avalon, 225 ft. so as to furnish water to con- 
sumers who will equip their premises with attic 
tanks as means of supplementing ordinary pressure 
in water main. 
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Pa., Morrisville—Boro, plans constr. of filtr. plan 
to cost about $72,000. 

Pa., Oakmont—Suburban Water Co., contemplates 
additions to their pumping facilities—total approx. 
cost $80,000. The J. N. Chester Engrs., Union 
Bldg., Pittsburgh, Pa. 

S. D., Belle Fourche—Bonds voted for $159,000 for 
water supply; will call for bids for constructing 
pipe lines from springs on Schmidt ranch in Spear- 
fish Valley:. ; 

_S. D., Gregory—City planning to enlarge facili- 
ties for more adequate and complete water system. 

Tenn., Nashville—Election will be held to vote on 
$1,800,000 bonds for purpose of improving and ex- 
tending water works; constructing cast iron force 
main, booster station, filtration plant; repair cast 
iron force main, booster station, filtration plant: 
repair present reservoir, extend water mains; in- 
stall new boiler and mechanical equip. Paul 
Treanor, Water Commr. 

Tex., Austin—Bonds for city of Dallas in sum of 
$650,000, approved by Atty. General’s Dept. Bonds 
are for water filtr. plant, $450,000, and incinerator, 
$200,000. R. V. Tompkins, City Aud., Dallas. 

_Tex., Bridgeport—Chicago, Rock Island and Pa- 
cific Ry. Co., C. A. Morse, Ch. Engr.—Chicago has 
authorized constr. of pumping sta to supply water 
for engines, costing $20,000. 

Tex., Decatur—City (R. L. Thompson, Clk.) will 
expend $100,000 to extend water works; roeett 
pumps, engines, etc. Henry Exall Elrod Co., 
Engrs., Dallas. 

Tex., Houston Heights—(P. O. Houston) plans 
expending $23,000 to construct 12-in. main bet. 11th 
and 19th Sts.; will also construct settling basin at 
Camp Logan, 

Tex., Port Arthur—City will construct water and 
sewer mains; will vote on $200,000 bonds. 

Tex., Stamford—City will complete water works 
project; voted $125,000 bonds. 

Va., South Hill—$150,000 water, sewer and elec- 
tric bonds voted here. anid 

W. Va., Elkins—City considering constr. of 3-sty. 
65x55 ft. filtr. plant, $45,000; two 95x65x14-ft. rein. 
conc. sedimentation or settling tanks, 275,000 gals 
capy. each, costing $40,000; install 2 high pressure, 
2 low pressure and 1 wash water pumps, with 
2,000,000 gals. daily capy. each; install motors to 
drive pumps; $9,000; expend $2,200 for intakes, 
piping, sluice gate, etc.; lay mains on Lincoln Ave. 
and Railroad Ave. to Central, etc., $14,000; increase 
reservoir capy. from $750,000 to 1,600,000 gals., $75,- 
000. For detailed information address the mayor. 

W. Va., Huntington—City Water Co. will improve 
water works; lay 8-in. pipe on 12th Ave., from 
4th to 6th Sts.; 6-in. pipe on 13th St.—5th to 6th 
Sts.; also 6, 8 and 12-in. pipe on 8th, 10th, Madi- 
son Aves., etc. Also considering installation of set- 
tling tank. E. W. Lutes, Supervisor. 

W. Va., Mullens—Bids will be opened in about 30 
days for installing plant, daily capy. 150,000, constr. 
of 30x20x16-ft. fireproof bldg. installing 500-G. P. 
H. air lift and centrif. pump, electrically driven 
by 2,200 volts, 3-phase, 60-cycle; constr. of 100,000- 
gal. capy., steel tank. W. Va. Engr. Co., Box 159, 
Charleston, W. Va. 





What Do You Want to Buy? 


If you want to be relieved of the annoyance 
of extensive correspondence and calls from 
salesmen who do not understand your 
needs, just write a brief letter to us stating 
your requirements and we shall immedi- 
ately place you in touch with the manu- 
facturer best qualified to serve you. 


Municipal and County Engineering 
Wulsin Building Indianapolis 
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Road Binder. 
The Barrett Co, 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Road Forms, 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Round Graders. 
Austin-Western Road Machin- 
ery Co., The 
Good Roads Machinery Co., Inc. 


Road Machinery. 
Austin Machinery ‘orporation. 
Austin-Western Road Machin- 

ery Co., The 
Cummer & Son Co., The F. D. 
Good Roads Mac hinery Co., Inc. 
Littleford Brothers. 
Midwest Engine Co. 
Warren Bros. Co. 


Road Planer, 
Austin-Western Road Machin- 
ery Co., The 
Road Oil and Preservatives. 
The Barrett Co, 
standard Oil Co (Indiana) 
The Texas Co 
ioad Rollers. 
Austin- ig Road Machin- 
ery Co., 
Good Le _ Co., Inc. 
Rock Crushers. 
Austin- atag Road Machin- 
ery Co., 
Good Roads , Co., Inc, 
Roofing Material. 
The Barrett Co. 
Pioneer Asphalt Co. 
The Texas Co. 
Warren Bros. Co. 
Sand Dryers. 
Cummer & Son Co., The F. D. 
Littleford Brothers. 


Sanitary Supplies. 
Integrity Chemical Co. 


Saw Rigs. 
Cc. H. & E. Mfg. Co. 
Scarifiers. 
Austin-Western Road Machin- 


ery Co., The 
Good Roads Machinery Co., Inc. 
Scrapers, Drag Line. 
Pawling and Harnishchfeger. 
Sauerman Bros. 
Scrapers, Graders, Plows, Etc. 
ea Road Machin- 
ery 
Good Roads Machinery Co., Inc. 
Scrapers, Power. 
Sauerman Bros, 
Sewage Treatment. 
Direct Oxidation Process Corp. 
Sewer Braces. 
Kalamazoo Fdry. & Mach. Co. 
Dee Co., Wm. 
Madison Foundry Co. 
Sewer Cleaning Machinery. 
Stewart, W. H. 


Sewer Forms. 
Heltzel Steel Form & Iron Cu. 


Sewer Pipe. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 


Sewer Rods. 
Stewart, W. H 


Slide Rules. 
Kolesch & Co. 


Sluice Gates. 
Coldwell- Wilcox Co. 


Snow Removal Machinery. 
Austin Machinery Corporation. 
Good Roads Machinery Co., Inc. 
Phoenix Mfg. Co 


Soaps—Liquid. 
Integrity Chemical Co. 


Special Castings. 
The Flower Company. 
U. S. Cast Iron Pipe x Fdy. Co 


Sprinklers. 
Austin Machinery Corporation. 
Austin-Western Road Machin- 
ery Co., The 


Steel Joists, Studs and Sash. 
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Steel Tapes. 
Kulesch & Co. 
Lufkin Rule Co., The 


Stone Crushers. 
Austin-Western Road Machin- 
ery Co., The 


Stone Elevators. 
Austin-Western Road Machin- 
ery Co., The 
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— Western Road Machin- 


y Co. 
Burch Plow Works Co. 
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Austin-Western Road Machin- 


ery Co. 
Good Roads Machinery Co., Inc. 
Littleford Brothers. 
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Austin Machinery Corporation. 
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ery Co. 

Tamping Machines, 

Pawling and Harnischfeger. 
Tanks, Water Supply. 

Mensch, L. J. 

Littleford Brothers. 
Tar and Pitch, 

The Barrett Co, 
Tar Heaters. 

Littleford Broa 








Tarvin. 
The Barrett (eo 

Testing Chemists. 
Dow & Smith. 
Walter H. Flood. 
Howard, ' W. 
Kirschhraun, Lester. 
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Traction Engines, 
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Holt Mfg. Co., tai peegeas 
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Austin Machinery Corporation. 
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Pawling and Harnischfeger 


Turbines, Steam. 
De Laval Steam Turbine Co. 


Valves, 
Coldwell-Wilcox Co. 
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= Water Main Cleaning 
0. 
Water Pipe. 
U. 8. Cast Iron Pipe & F - 
dry Co, . — 


Waterproofing. 
Barber Asphalt ueee Co. 
Barrett Co., T 
Pioneer Asphalt. Co. 
The Texas Co. 
Truscon Steel Co, 


Water Purification. 
Direct Oxidation Process Corp. 
Pennsylvania Salt Mfg. Co. 


Water Softener. 
The Refinite Co. 


Water ‘Werte Supplies and Equip- 


ment, 

Coldwell-Wilcox Co. 

The Flower + re 
Mueller Mfg. C 

Pennsylvania Sait Mfg. Co. 


Wheeled Scrapers, 
Austin-Western Road Machin- 
ery Co. 


Wire Rope. 
American Steel & Wire Co. 


Windows (Steel). 
Truscon Steel Co. 


Wire-Cut Lug Bri 
Medal Paving Dritk Co. 
Metropolitan Paving Brick Co. 
Murphysboro Paving Brick Co. 
Springfield Paving Brick Co. 


Wood Block (Creosoted). 
Barrett Co., The 
Republic Creosoting Co. 


Wood Preservatives. 
Barrett Co., The 
Republic Creosoting Co. 
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Compressed Stone Base for 


Warrenite-Bitulithic Pavement 


This form of base has been thoroughly and successfully tested for 
many years under widely varying climatic and subsoil conditions, 
and has proven eminently satisfactory, including over 200 miles on 
the Columbia River Highway, Oregon, shown in illustration ‘below. 
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COLUMBIA RIVER HIGHWAY, PORTLAND, OREGON 


Columbia River Highway at Sandy River Bridge. 


SERVICE AND QUALITY 














the essential features in laying of Warrenite-Bitulithic. We furnish expert labor- 


atory service with every pavement laid. The result is shown by 
growth of Warrenite-Bitulithic. 


INSIST ON THE WARREN WAY 





Warrenite-Bitulithic Surfacing over Old Macadam Sandy Road. Approach to the 


¥ 











the phenomenal 





Illustrated Booklet on Compressed Stone Base furnished upon request, 


as well as other features of Warrenite-Bitulithic. 


Warren Brothers Company 


Executive Offices: 9 Cambridge St., Bowdoin Sq., BOSTON, MASS. 


DISTRICT OFFICES: 
New York, N. Y. St. Louis, Mo. San Franc‘sco, Cal. 
Utica, N. Y. Phoenix, Ariz. Richmond, Va. 
Portland, Ore. Washington, D. C. Memphis, Tenn. 
Chicago, III. Minneapolis, Minn. Los Angeles, Cal. 


Vancouver, B. C. 
Toronto, Ont. 
Winnipeg, Man. 


omueail 




















In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 








MUNICIPAL AND COUNTY ENGINEERING Vol. LXI, No. 5 











ATTENTION! 


Indiana Professional Engineers and 
Land Surveyors 


and all who wish to practice these professions in the State of Indiana: 


After December 1, 1921, it will be unlawful for any person, 
with severe penalty, to practice, or offer to practice, profes- 
sional engineering or land surveying in the State of Indiana 
unless duly registered under the provisions of the law enacted 
by the 72nd General Assembly of Indiana. (Chapter 169, 
page 480.) 


Do Your Professional Acquaintances Know This? 
Pass the Word Around. 


Application for Registration is a Voluntary Act. 


Professional Engineering may include: Architectural, Civil, 
Structural, Mechanical, Electrical, Mining and Chemical 
Engineering and all Special Lines which affect Public Life, 
Health and Property. 


For full information address 


Indiana State Board of Registration for Professional Engineers 
and Land Surveyors 


DeWITT V. MOORE, Secretary, 
State Capitol Indianapolis, Indiana 


Certain forms of practice are exempted, but a proper 
understanding of these exemptions is essential. 


(This advertisement is published by the Indianapolis Chapter of 
the American Association of Engineers as a service 
to the Engineers of the State.) i 


























